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Abstract

Introduction:  Early-onset  neonatal  sepsis  refers  to  an  infection  which  starts  during  the  first
72 h of  birth,  and  can  lead  to  significant  morbidity  and  mortality.  Scientific  evidence  shows  that
infected infants  present  with  symptoms  during  the first  hours  after  delivery.  There  has  been  a
significant decrease  in  this  condition  with  the  implementation  of guidelines  for  its  prevention.
However,  international  guidelines  still  recommend  the  evaluation  of  these  infants  using  painful
tests.
Material and methods:  A  prospective  cohort  study  was  conducted  on  all asymptomatic  infants
born at  >35  weeks  gestation  with  one  or  more  risk  factors  in a  single  tertiary  care  centre
from 2011  to  2015.  They  were  periodically  observed  in  newborn  nursery  from  admission  until
discharge  looking  for  signs  of  infection.
Results:  Out  of  the 9,424  babies  born  during  this  period,  1,425  were  included  in the  study.  A
total of  53  infants  were  admitted  to  the neonatal  unit,  half  of  them  because  of  sepsis  suspicion.
Finally,  just  7 were  discharged  with  the  diagnosis  of  sepsis.  All  these  7  presented  with  symptoms
during their  first  72  h of  life.  No sepsis  was  reported  in  asymptomatic  infants.
Conclusions:  Truly  infected  infants  present  with  symptoms  during  their  first  hours  of  life.  This
study supports  the observation  of  infants  at risk  as  a  safe  practice  to  detect  early-onset  sepsis.
© 2017  Asociación  Española  de Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  All  rights
reserved.
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PALABRAS  CLAVE
Screening  neonatal;
Sepsis  neonatal
precoz;
Infección  neonatal

Observación  clínica  de recién  nacidos  con  factores  de riesgo  infeccioso,  una  práctica

segura

Resumen

Introducción:  La  sepsis  vertical  precoz  es  una causa  importante  de  morbimortalidad  neonatal.
La evidencia  científica  apunta  a  que  la  mayoría  de los recién  nacidos  infectados  presentan
síntomas  en  las  primeras  horas  de  vida.  Tras  la  aplicación  de las  medidas  para  la  prevención
de sepsis  vertical  y  el  descenso  en  su  incidencia,  se  han propuesto  cambios  en  el  manejo  de
estos niños.  No  obstante,  la  realización  de  exploraciones  complementarias  dolorosas  aún  sigue
siendo una  práctica  muy  extendida.
Material  y  métodos: Estudio  prospectivo  realizado  entre  2011  y  2015.  Se  incluyó  a  todos  los
recién nacidos  con  edad  gestacional  ≥ 35  semanas,  asintomáticos  al  nacimiento  que  presenta-
ban uno  o  más  factores  de riesgo  infeccioso.  Durante  su  estancia  en  maternidad  se  realiza
observación  clínica  periódica  para  la  detección  de síntomas  compatibles  con  infección.
Resultados: De los  9.424  recién  nacidos  en  este  periodo,  1.425  cumplían  los criterios  de
inclusión del  estudio;  53  pacientes  precisaron  ingreso,  la  mitad  de  ellos  por  sospecha  de infec-
ción, confirmándose  finalmente  solo  en  7 este  diagnóstico.  Todos  los  pacientes  presentaron
clínica  en  las  primeras  72  h  de  vida.
Conclusiones:  Los niños  con  factores  de  riesgo  infeccioso  que  desarrollan  una infección  pre-
sentan clínica  de  forma  precoz  en  las  primeras  horas  tras  el nacimiento.  Este  trabajo  apoya
la observación  clínica  estrecha  como  medida  suficiente  y  segura  para  la  detección  de  la  sepsis
neonatal precoz.
©  2017  Asociación Española  de  Pediatŕıa.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  dere-
chos reservados.

Introduction

Based  on  the  criteria  adopted  by  the  Grupo  de  Hospitales
Castrillo  (Castrillo  Hospital  Group  [GHC]),  systemic  inflam-
matory  response  syndrome  (SIRS)  is defined  as  the presence
of  clinical  manifestations  (toxic  appearance  and/or  2 or
more  symptoms  or  signs of infection)  and positive  labora-
tory  tests,  and  neonatal  sepsis  as  presence  of SIRS  with
evidence  of  infection,  that  is,  isolation  of a  pathogen  from
blood  culture.  Similarly,  based on  the criteria  of this  work-
ing  group,  we  define  vertically  transmitted  neonatal  sepsis
as  infection  within  72  h  of  life  where  nosocomial  infec-
tion  has  been  ruled  out.1,2 This  is a significant  cause  of
neonatal  morbidity  and  mortality.3---5 Historically,  the  most
frequent  aetiological  agent  has  been  group  B streptococ-
cus  (GBS)  or  Streptococcus  agalactiae  (30---50%),  followed
by  Escherichia  coli  (E.  coli) (26%).6,7 However,  based  on  the
2015  data  presented  at the meeting  of  the  GHC  in  2016
whose  publication  is  still  pending,  E.  coli  (35.7%)  has  over-
taken  GBS  (31.4%)  as  the main  causative  agent  of vertically
transmitted  early-onset  sepsis.  Other  pathogens,  such as
Staphylococcus  aureus,  Enterococcus  faecalis  and  Listeria

monocytogenes,  are involved  less  frequently.2,5

In the  1970s,  the incidence  of  early-onset  neonatal  sepsis
associated  with  GBS in the  absence  of  preventive  interven-
tions  was  as  high  as  3  cases  per  1,000  births.  Following  the
publication  of  the  recommendations  for  the prevention  of
perinatal  group  B  streptococcal  disease  by  the Centers  of
Disease  Control  and  Prevention  (CDC)  in 1996  and  their 2002
and  2010  updates  and the introduction  of  intrapartum  antibi-
otic  prophylaxis  in cases  with  risk  factors,  we  have  witnessed

a  decrease  in  the  incidence  of  sepsis  of any  aetiology,  and
especially  of  sepsis  caused  by  GBS.1,8 However,  GBS  is still  a
frequent  cause  of  sepsis  in term  and  late  preterm  newborns.

At  present,  the  incidence  of  vertically  transmitted
early-onset  sepsis  in countries  that  implement  preventive
measures  is of  around  0.9---1 per  1,000  live  births,  with  an
incidence  of  confirmed  vertically-transmitted  sepsis  (with
positive  cultures)  of  0.76---0.9  per  1000  live  births.9,10 In
Spain,  based  on data  of  the GHC,  there  has been  a  marked
decrease  from  1.25  per  1,000  live  births  in 1996  to  approxi-
mately  0.7  per  1,000  live  births  in 2005,  with  a  spike  of 0.96
per  1,000  births  in 2015  (unpublished  data).11

Thanks  to  the introduction  of  preventive  measures,  mor-
tality  has  dropped  from  50%  in the  1970s  to  4---5%  of affected
full-term  newborns  at  present.12 This  illness  is associated
with  significant  morbidity,  and  patients  may  develop  neuro-
logic  sequelae  or  sensory  impairment.13,14

The  causative  microorganisms  are commensal  bacteria  of
the  gastrointestinal  tract,  which is  the main  reservoir  and
from  which bacteria  can spread  to  the  vaginal  cavity.  Mater-
nal  colonisation  is  the main  risk  factor  for the  development
of  vertically  transmitted  sepsis.  The  presence  of  bacteria
in the urine at any point  during  gestation  is associated
with  an increased  risk  of  neonatal  sepsis,  as  it is  indica-
tive  of  significant  maternal  colonisation.  It is  estimated
that  overall,  between  10% and 30%  of  women  carry  GBS
during  pregnancy;  the prevalence  of colonisation  by  other
bacteria  is  unknown  since  screening  for  other  pathogens  is
not  performed  routinely.7 In  Spain,  the documented  rate  of
colonisation  ranges  between  10%  and 18%.6 The  mechanism
of  vertical  transmission  involves  infection  of  the  newborn
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by  pathogens  from  the  genitourinary  tract  of  the  colonised
mother.  It may occur  through  spread  of  the  pathogen  to  and
through  the  ruptured  membranes  during labour,  invasion  of
the  intact  membranes,  or  exposure  during  the passage  of
the  child  through  the  birth canal.15

There  are  other  risk  factors  besides  maternal  coloni-
sation,  such  as  preterm  birth  (gestational  age  [GA]  <37
weeks),  prolonged  rupture  of membranes  (≤18  h), and
maternal  fever  (temperature  >38 ◦C),  possibly  secondary  to
chorioamnionitis.16

Although  they  may  be  subtle  and  nonspecific,  the clinical
signs  of  infection  appear  in  the first  24  h  of  life  in 90%  of
affected  newborns,  so  close  observation  during this period
is  of  the  essence.9

Due  to  the  associated  risks,  numerous  committees  and
renowned  institutions  have  traditionally  recommended  per-
formance  of  painful  diagnostic  procedures  (collection  of
blood  sample  for  white  blood  cell  count  with  differential  and
measurement  of  acute  phase  reactants)  in newborns  with
risk  factors  for  infection.17 The  laboratory  tests  performed
in  at-risk  patients  have a  low  sensitivity  and specificity,
and  attempts  to  establish clinical  prediction  rules  for the
early  identification  of  newborns  at high  risk  of  sepsis  have
been  unsuccessful,  circumstances  that  may  lead  to  unnec-
essary  hospital  admission  for  initiation  of  antibiotherapy.
This  requires  the  separation  of  the mother-child  dyad,  hin-
dering  the  establishment  of  breastfeeding,  and  involves
performance  of  painful  diagnostic  tests  and initiation  of
treatments  that  may  cause  adverse  events.  Performance
of  isolated  diagnostic  tests  is  not recommended,  since, for
instance,  the  positive  predictive  value  of  the  white  blood
cell  count  is  as  low  as  37%,  and  the  sensitivity  of  the
immature  to mature  neutrophil  ratio  is  46%.  The  positive
predictive  value  of  sepsis  screening  panels  in neonates  is of
less  than  30%; however,  the negative  predictive  accuracy  in
the  first  12  h  of  birth  has been  high  (>99%)  in small  clinical
studies.17,18

After  the  implementation  of  preventive  measures  against
vertically  transmission  sepsis  and  the  subsequent  decrease
in  its  incidence,  changes  to  its  management  have  been
proposed.  Notwithstanding  the  recommendations  of  some
scientific  societies,  the evidence  shows  that  most new-
borns  that  develop  sepsis  do so within  48 h  of  birth.  The
observation  approach  is  not  associated  with  increases  in
the  delay  of  treatment,  morbidity  or  mortality  compared
to  performance  of  diagnostic  tests.  Thus,  close  observa-
tion  may  suffice  to  identify  the newborns  that develop
early-onset  sepsis.  This  approach  would  also  prevent  the
separation  of mother  and child,  changes  to  the intestinal
microbiota  and  the  activation  of the  immune  system  asso-
ciated  with  antibiotic  treatment,  should  the  latter  not be
necessary.

The  measures  used  to  prevent  early-onset  sepsis  have
not  been  effective  in  preventing  late-onset  neonatal  sep-
sis,  whose  incidence  remains  stable  at around  0.3---0.4 per
1000  live  births.  The  underlying  mechanism  of  infection  in
these  cases  remains  unclear.19,20

In  light  of all of the above,  we  decided  to  implement  a
clinical  observation  protocol  in  newborns  at risk  of  infection
to  avoid  separating  mother  and  child  and reduce  perfor-
mance  of  painful  procedures  and unnecessary  antibiotic
treatment.

Patients and methods

We conducted  a prospective  study  between  March  2011  and
May  2015  in the  maternity  ward  of a tertiary  level  university
hospital  that  manages  an  average  of 2,200  deliveries  a year.

The  maternity  ward  has  25  single  and  3  double  patient
rooms.

We  included  all  newborns  delivered  at or  after  35  weeks’
gestation  at risk  of  infection  who  were  asymptomatic  at
birth.  During  the stay  in  the maternity  ward,  a  standard-
ised  form  was  used to  collect  data  on  the risk  factors  for
infection  and  the demographic  characteristics  of the  new-
borns,  the clinical  assessment  of  the  paediatrician  (at 2 h,
at  6---18  h  and  thereon  daily  until  discharge),  need  for  admis-
sion,  performance  of diagnostic  tests,  and  age  at  discharge
(in  hours).  We  considered  the following  risk  factors  for  infec-
tion:  birth  before  37  weeks’  gestation,  unknown  maternal
GBS  status,  GBS+  mother  and  no  antibiotic  prophylaxis  or
incomplete  prophylaxis  (defined  as  1  dose  of  antibiotic  less
than  4 h before birth),  rupture  of  membranes  lasting  18  h  or
longer,  and maternal  fever  of  more  than  38 ◦C  (Appendix  A).

We  used the following  definitions:

---  Confirmed  or  highly  probable  vertically  transmitted  sep-
sis:  case  with  compatible  symptoms  and  laboratory
findings  with  onset  within  72  h from  birth  where  nosoco-
mial  infection  has  been  ruled  out  and  with  positive  blood
or  neonatal  surface  culture.

---  Clinical  vertically  transmitted  sepsis:  sepsis  with  onset
within  3 days  from  birth  and  with  presence  of SIRS  in the
newborn,  with  negative  blood  culture results  but  other
data  suggestive  of  an  infectious  aetiology  (risk  factors
for  vertical  transmission  and/or  isolation  of  pathogenic
microbes  from  the maternal  birth  canal  or  neonatal  sur-
face  exudates  in  the  early  hours  of  life).1

We  also  reviewed  the data  for newborns  delivered  at or
after  35  weeks’ gestation  admitted  to  the  neonatal  unit  dur-
ing  the study  period  with  a  discharge  diagnosis  of  confirmed
vertically  transmitted  early-onset  neonatal  sepsis,  assessing
the  presence  of risk  factors  for  infection.

The  data  was  analysed  with  the software  SPSS  version
22.0  for  Mac.  We verified  the normal  distribution  of  quan-
titative  variables  by  means  of the Kolmogorov---Smirnov
test.  We  have expressed  normally  distributed  variables  as
mean  ±  standard  deviation  (SD)  and  qualitative  variables  as
the  absolute  frequencies  and  percentages  for each  category.
We  analysed  the association  between  qualitative  variables
by  means  of  the chi  square  test.

Results

A total  of  9,424  children  were born  in the period  under  study,
of  who  9,137  (96%)  were  35  weeks  or  more  of  GA. Our  study
included  1425  newborns  (15.6%)  that  were asymptomatic  at
birth  and  met  the inclusion  criterion  of  having  one  or  more
risk  factors.  Table  1 summarises  the demographic  charac-
teristics  of  the sample.  Fig.  1  presents  a flowchart  of  the
distribution  of  the  children  born  in the period  under  study.

The  most  frequent  risk  factor  that  led  to inclusion  in
the  study  was  prolonged  rupture  of membranes  lasting  18
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Table  1  Sample  characteristics.

Demographic  data
for  the  sample

Total  observed
newborns

1425  (14.71%)

Mean  GA  in  weeks
(SD)

38.86  (1.52)

Mean birth  weight
(SD)

3206.05  (455.25)

Mean age  at
discharge  in hours
(SD)

72.65  (35.62)

Sex, %  male 53

9424 NBs

287 < 35 GA excluded

1425 asymptomatic 

NBs + risk factors

No

n = 1372

Yes

n = 53

Suspected infection

n = 27

Infection not 

suspected

n = 26

1 with probable GBS

 meningitis
6 with clinical sepsis 20 with other 

diagnoses

1168 admitted

Figure  1  Distribution  of  the  newborns  in  the  study.

or more  hours  (63%,  n = 899),  followed  by  positive  GBS  test
in  the  mother  without  intrapartum  antibiotic  prophylaxis
or  with  incomplete  prophylaxis  (22.9%,  n  =  327),  maternal
fever  of  38 ◦C  or  higher  during  delivery  (11.3%,  n = 161),  and
lastly  preterm  birth with  mother  of unknown  GBS  status  (7%,
n  = 100).  Of  all the newborns  included  in the  study,  61  (4.3%)
had  2  or  more  risk  factors.

A  total  of 958 mothers  (67.2%)  received  intrapartum
antibiotic  prophylaxis.  Different  antibiotic  regimens  were
used,  the  most  frequent  being  intravenous  penicillin  or
ampicillin  (88.83%,  n  =  851).

During  the  period  under  study,  1372  of  the  included  new-
borns  (96.2%)  were  discharged  home  from  the maternity
ward  after  a  mean  stay  of 72.65  h. Four  were  discharged
early,  less  than  48  h  after  birth,  and  were  evaluated  at
the  hospital  within  24  h from  discharge,  at which  time  they

all  remained  asymptomatic.  The  other  53  newborns  (3.8%)
developed  symptoms  during  the observation  period,  so they
were  admitted  to hospital  with  performance  of  diagnostic
tests.  In  26  (1.82%)  of  admitted  newborns,  the  reason  for
admission  was  not  suspected  infection  but  a  different  prob-
lem,  such as  jaundice  or  hypoglycaemia.  The  remaining  27
(1.89%)  were  admitted  with  symptoms  suggestive  of  infec-
tion;  after performance  of  the appropriate  diagnostic  tests,
infection  was  ruled  out  in  20 (1.4%)  and  sepsis  diagnosed  in
only  7  (0.49%),  corresponding  to  6  cases  of clinical  sepsis
without  culture  confirmation  and  1  case  of  meningitis  due
to  GBS (Table  2).

Out  of the 61  newborns  with  2 or  more  risk  factors  for
infection,  10 (9.8%)  were  admitted  to  hospital,  6 of  them
(0.42%)  for  suspected  infection.  Thus,  13.39%  of  newborns
with  2 or  more  risk  factors  were  admitted  compared  to  3.15%
of  newborns  with  only  1  risk  factor,  a difference  that was
statistically  significant  (P <  .05).

During  the study  period,  1168  newborns  were  admitted  to
the neonatal  unit, of who  7 (0.59%) received  a diagnosis  of
confirmed  early-onset  sepsis,  corresponding  to  an  incidence
of  proven  sepsis  of  0.7  per  1000  live  births.  Within  this sub-
group,  the isolated  pathogen  was  GBS  in 3  cases  (0.25%),
corresponding  to  an incidence  of  0.32  per  1000  live  births.
Of  all  admitted  patients  with  confirmed  sepsis, 6  had no  risk
factors  for  infection.  Table 3 shows  the characteristics  of
the  patients  admitted  for  suspected  infection  that  received
a  diagnosis  of  clinical  or  confirmed  sepsis.

Discussion

Universal  antenatal  GBS screening  in  pregnant  women  and
intrapartum  antibiotic  prophylaxis  in  deliveries  with  an
identified  risk  of  vertical  transmission  of infection  to  the
newborn  have  led to  a  drastic  reduction  in the incidence
of  neonatal  sepsis  in Spain.  Thus,  it  is  reasonable  to  con-
sider  changing  the approach  to  the management  of  at-risk
newborns.21 According  to  the management  guidelines  pub-
lished  by  the CDC  and the American  Academy  of  Paediatrics
in 2011,  most  newborns,  although  not  all, could  be  managed
with  clinical  observation  alone.8,17

Several  studies  have  demonstrated  the ineffectiveness
of  diagnostic  tests  in comparison  to  the  very  strong  neg-
ative  predictive  value  of  remaining  asymptomatic  despite
the presence  of  risk  factors  for infection.22 We  also  ought
to  highlight  that  while  most  newborns  that  develop  early-
onset  sepsis  have  risk  factors  for infection,  up to  one  fourth
of  them  do  not  have  any.7 In  our  study,  we  considered  the
risk  factors for  infection  already  published  in  the guidelines
of  the  CDC  and  other  internationally  renowned  institutions,
such  as  NICE,  which we  already  specified  in  previous  sections
of  this article.

We  only  recruited  patients  born  at a  GA  of  35  or  more
weeks,  as  has  been  done  in previous  studies,  since  these
children  are at lower  risk  of  developing  severe  sepsis.  We
identified  risk  of  sepsis  in 15.6%  of  the  included  newborns
due  to  the presence  of one  or  more  risk  factors,  a per-
centage  that  was  very  similar  to  those  reported  by  other
authors.21 As  has been  noted  previously  in the published
literature,  the  presence  of  2  or  more  risk  factors  for
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Table  2  Characteristics  of  the  patients  admitted  to  hospital  that  had  a  discharge  diagnosis  of  sepsis.

Patient  Sex  GA  (weeks)  Intrapartum  antibiotics  RFI Age  of  onset  (h)  Microbiology  Diagnosis

1  F  39+6 Yes  PROM  72  (---)  Clin.  sepsis
2 M  40+2 Yes  Fever  60  E.  coli  + swab  Prob.  E.  Coli  sepsis
3 F  39+5 Yes  Fever  19  (---)  Clin.  sepsis
4 M  38+2 Yes  PROM  24  (---)  Clin.  sepsis
5 M  38+1 No  Fever  20  (---)  Clin.  sepsis
6 F  39+1 No  GBS+ 17  (---)  Clin.  sepsis
7 F  35+3 Yes  GBS+,  PROM,  Fever  12  (---)  Prob.  GBS  meningitis

F, female; GA, gestational age; GBS, group B streptococcus; M,  male; PROM, prolonged rupture of  membranes; RFI, risk factors for
infection.

Table  3  Characteristics  of  patients  with  a  sepsis  diagnosis  that  did not  meet  the  inclusion  criteria.

Patient  Sex  GA  (weeks)  Intrapartum  antibiotics  RFI  Hours  since  onset  Microbiology  Diagnosis

1  M  39  No  No  20  (---)  Clin.  sepsis
2 M  41+6 No  No  26  E.  coli  + swab  Prob.  E.  Coli  sepsis
3 M  39+2 Yes  Fever  0 GBS  +  swab  Prob.  GBS  sepsis
4 M  40+5 No  No  0 GBS  +  swab  Prob.  GBS  sepsis
5 M  40+2 No  No  24  Enterococcus

faecalis  + blood
culture

Sepsis  due  to  Enterococcus

6 F  41  No  No  48  S.  viridans  + blood
culture

Sepsis  due  to  S. viridans

7 M  39  No  No  8 (---)  Clin.  sepsis

F, female; GA, gestational age; GBS, group B streptococcus; M,  male; RFI, risk factors for infection.

infection  is associated  with  an  increased  risk  of  developing
sepsis,  which  was  confirmed  in our  study.9

However,  of  all  the newborns  admitted  to  hospital  with
a  diagnosis  of sepsis, 42%  had no  risk  factor  for  infection,
exceeding  the  proportion  of 25%  reported  in the literature.7

We  found  an incidence  of confirmed  vertically  transmit-
ted  sepsis  of  0.7  per  1,000  live  births,  which  was  consistent
with  the  figures  reported  for  Spain  overall.9,21 Similarly,  the
incidence  of sepsis  due  to  GBS  of  0.32  per  1000  births  that
we  found  in our  study  was  consistent  with  the data  published
in  the  CDC  guidelines  (0.34---0.37‰)  and  previous  data  of  the
CHG  (0.31‰).6,12

Of  the  14  newborns  admitted  for  suspected  sepsis,  12
(85.7%)  developed  symptoms  in  the  first  48 h  of  life,  and  the
other  2 (14.28%)  before  72  h  from  birth,  which  is  consistent
with  the  percentages  published  in previous  works.9

Given  all  that  has been  discussed  this far,  it stands  to  rea-
son  that  we  need  to  find a  balance  weighing  the  risk  of  failing
to  diagnose  a potentially  severe  disease  as  is  early-onset
sepsis  against  the performance  of  diagnostic  tests,  hospital
admission  and administration  of intravenous  antibiotherapy
to  healthy  newborns  that  just  happen  to  have risk  factors
and  that  remain  asymptomatic  at all  times.21 The  presence
of  risk  factors  is  simply  that,  an increased  risk,  which  does
not  necessarily  mean  sepsis  will  develop.  No  risk  factor  has
proven  reliable  enough  for  distinguishing  those  newborns
that  go  on  to  develop  sepsis.10

A  study  that  collected  data  on newborns  delivered  at or
after  35  weeks’  gestation  found  that  performance  of  diag-
nostic  tests  in  asymptomatic  newborns  provided  information

of  little  use  in their  management,  and the  authors  remarked
that  better methods  to  detect  newborns  actually  at risk  of
infection  need  to  be  developed.21

There  is also  evidence  of  long-term  side  effects  of  the use
of antibiotics.  A  study  conducted  in Sweden  showed  that
antibiotic  exposure  in  the first  week  of  life  is  associated
with  an  increased  risk  of  recurrent  wheezing  in the  past  12
months  through  age  4.5  years.  Exposure  to  antibiotics  also
alters  the  intestinal  microbiota.23---25

The  literature  shows  that  the  positive  and  negative  pre-
dictive  values  of  isolated  laboratory  tests  for  the  detection
of  vertically  transmitted  sepsis  are low.  Furthermore,  clini-
cal  manifestations  have  a  high  sensitivity  but  a  poor  positive
predictive  value.  Nevertheless,  newborns  with  sepsis  usually
develop  symptoms  within  48  h  of  birth,  albeit  nonspecific
ones,  even  in cases  where  intrapartum  antibiotic  prophylaxis
has  been  performed.9

There  is  unanimous  agreement  that  newborns  present-
ing  with  symptoms  compatible  with  sepsis  should  receive
empirical  antibiotherapy  regardless  of the presence  or
absence  of risk  factors.  What  remains  to  be clarified  is
the  approach  that  should  be  taken  in asymptomatic  new-
borns  with  risk  factors  for  infection.  Recommendations
for  the  management  of newborns  at risk  of  infection
were  published  in Switzerland  in 2013,  in  line  with  the
guidelines  of  the  American  Academy  of  Pediatrics,  call-
ing  for  close  observation  of at-risk  newborns  during  the
first  48  h life  based  on  evidence  that  90%  of  newborns
with  early-onset  sepsis  develop  symptoms  within  this win-
dow.
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Based  on  the results  of  our  study  and  the existing  lit-
erature,  clinical  observation  seems  to  be  a  sufficient  and
safe  method  for  the  detection  of  early-onset  neonatal  sep-
sis,  avoiding  the separation  of  mother  and  child  and  the
performance  of  diagnostic  tests  and reducing  antibiotic  use.
Performance  of  further research  would  be  desirable  to allow
working  groups  of  scientific  societies to  review  current  pro-
tocols  in  order  to  validate  and routinely  implement  these
practices.

Conflict of  interest

The  authors  have no  conflicts  of interest  to  declare.

Appendix A.  Formed used to collect data  on
newborns  with one  or more risk factors for
infection



Conservative  management  of  newborns  at risk  of infection  245

References

1. López Sastre J,  Fernández Colomer B, Coto Cotallo GD,  De la Rosa
Castrillo  M.  Sepsis en  el  periodo neonatal. Evid Pediatr. 2008;4:68.

2. López Sastre JB, Coto Cotallo GD, Fernández Colomer B,  Grupo
de  Hospitales Castrillo. Neonatal sepsis of vertical transmission: an
epidemiological study from the  ‘‘Grupo de Hospitales Castrillo’’. J
Perinat Med. 2000;28:309---15.

3. Stoll BJ, Hansen NI, Sánchez PJ, Faix RG, Poindexter BB, Van Meurs
KP, et al. Early onset neonatal sepsis: the burden of group B Strepto-
coccal and E. coli disease continues. Pediatrics. 2011;127:817---26.

4. Duvoisin G, Fischer C, Maucort-Boulch D, Giannoni E. Reduction in
the use of diagnostic tests in infants with risk factors for  early-onset
neonatal sepsis does not delay antibiotic treatment. Swiss Med  Wkly.
2014;144:1---6.

5. Caffrey Osvald E, Prentice P. NICE clinical guideline: antibiotics for
the prevention and treatment of early-onset neonatal infection.
Arch Dis Child Educ Pract Ed. 2014;99:98---100.

6. López-Sastre J, Fernández-Colomer B. Sepsis en  el recién nacido.
An Pediatr Contin. 2005;3:18---27.

7. Isaacs D. Prevention of early onset group B streptococcal infec-
tion:  screen, treat, or observe? Arch Dis Child Fetal Neonatal Ed.
1998;79:F81---2.

8. Baker CJ, Byington CL, Polin RA, Committee on Infectious
Diseases Committee on Fetus and Newborn. Policy statement-
recommendations for the  prevention of perinatal group B
Streptococcal (GBS) disease. Pediatrics. 2011;128:611---6.

9. Stocker M, Berger C, McDougall J, Giannoni E. Recommendations
for term and late preterm infants at  risk for  perinatal bacterial
infection. Swiss Med Wkly. 2013;143:1---5.

10. Bedford Russell AR, Kumar R.  Early onset neonatal sepsis: diagnostic
dilemmas and practical management. Arch Dis Child Fetal Neonatal
Ed. 2015;100:F350---4.

11. López Sastre JB, Fernández Colomer B, Coto Cotallo GD, Ramos
Aparicio  A, Grupo de Hospitales Castrillo. Trends in the epidemi-
ology of neonatal sepsis of vertical transmission in the era  of group
B  streptococcal prevention. Acta Pædiatr. 2005;94:451---7.

12. Centers for Disease Control and Prevention. Prevention of perinatal
group B streptococal disease. MMWR. 2010;59:1---32.

13. Edwards MS, Nizet V. Group B streptococcal infections. In: Reming-
ton JS, Klein JO, Wilson CB, Nizet V, Maldonado YA, editors. Diseases

of the Fetus and Newborn Infant. 7th  ed. Philadelphia: Elsevier;
2011. p. 419---69.

14. De la Rosa Fraile M,  Cabero L, Andreu A, Rao  GG. Prevention of group
B  streptococcal neonatal disease: a plea for a European consensus.
Clin Microbiol Infect. 2001;7:25---7.

15. López Sastre J, Coto Cotallo GD, Ramos Aparicio A, Fernández
Colomer B. Reflexiones en  torno a  la infección en  el recién nacido.
An Esp Pediatr. 2002;56:493---6.

16. Heath PT, Balfour GF, Tighe H,  Verlander NQ, Lamagni TL, Efstratiou
A,  HPA GBS Working Group. Group B streptococcal disease in infants:
a  case control study. Arch Dis Child.  2009;94:674---80.

17. Benitz WE, Wynn JL, Polin RA. Reappraisal of guidelines for mana-
gement of neonates with suspected early-onset sepsis. J Pediatr.
2015;166:1070---4.

18. Polin RA, Committee on Fetus and Newborn. Management of
neonates with suspected or proven early-onset bacterial sepsis.
Pediatrics. 2012;129:1006---15.

19. Ottolini MC, Lundgren K, Mirkinson LJ, Cason S, Ottolini MG. Utility
of complete blood count and blood culture screening to diagnose
neonatal sepsis in the asymptomatic at  risk newborn. Pediatr Infect
Dis J. 2003;22:430---4.

20. Cantoni L, Ronfani L, da Riol R,  Demarini S, Perinatal Study Group
os  the  REgion Friuli.Venezia Giulia. Physical examination instead
of laboratory tests for most infants born to mothers colonized
with group B Streptococcus: support for the Centers for Dis-
ease Control and Prevention’s 2010 Recommendations. J Pediatr.
2013;163:568---73.

21. Mukhopadhyay S, Eichenwald EC, Puopolo KM. Neonatal early-onset
sepsis evaluations among well-appearing infants: projected impact
of changes in CDC GBS guidelines. J Perinatol. 2013;33:198---205.

22. Escobar GJ, Li D,  Armstrong MA, Gardner MN, Folck BF, Verdi JE,
et al. Neonatal sepsis workups in infants ≥2000 grams at birth: a
population-based study. Pediatrics. 2000;106:256---63.

23. Alm B, Erdes L, Möllborg P, Pettersson R,  Norvenius SG, Åberg N,
et al. Neonatal antibiotic treatment is a risk factor for early wheez-
ing. Pediatrics. 2008;121:697---702.

24. Goksör E, Alm B, Thengilsdottir H,  Pettersson R, Åberg N, Wen-
nergren G. Preschool wheeze-impact of early fish introduction and
neonatal antibiotics. Acta  Paediatr. 2011;100:1561---6.

25. Torrazza RM, Neu J. The developing intestinal microbiome and
its  relationship to health and disease in the neonate. J Perinatol.
2011;31(S1):S29---34.

http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0130
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0135
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0140
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0145
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0150
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0155
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0160
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0165
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0170
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0175
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0180
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0185
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0190
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0195
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0200
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0205
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0210
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0215
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0220
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0225
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0230
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0235
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0240
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0245
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250
http://refhub.elsevier.com/S2341-2879(18)30049-8/sbref0250

	Clinical observation of newborns with infection risk: A safe practice
	Introduction
	Patients and methods
	Results
	Discussion
	Conflict of interest
	Appendix A Formed used to collect data on newborns with one or more risk factors for infection
	References


