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Abstract
Objective:  To  evaluate  the  diagnostic  utility  of  salivary  C-reactive  protein  (CRP)  and  its  poten-
tial correlation  with  serum  CRP  levels  in  full-term  neonates  with  late-onset  sepsis  (LOS).
Methods:  This  cross-sectional  study  included  90  neonates  assigned  to  three  equal  groups:
culture proven  LOS,  clinical  LOS  and  a  control  group.  Clinical  findings  and  routine  laboratory
data including  complete  blood  pictures  and  blood  culture  results  were  documented.  Highly  sen-
sitive serum  CRP  was  measured  according  to  hospital  protocol,  while  salivary  CRP  levels  were
measured  using  enzyme-linked  immunosorbent  assay.
Results:  The  median  serum  CRP  was  significantly  higher  in  septic  neonates  compared  to  con-
trols (p  <  0.001).  For  serum  CRP,  the  optimum  cut-off  value  for  LOS  diagnosis  was  found  to  be
7.2 mg/L  with  sensitivity,  specificity,  positive  and  negative  predictive  values  of  91,  100,  100,
and 85.7%,  respectively.  No  significant  difference  was  observed  in  levels  of  salivary  CRP  among
the 3  study  groups  (p  =  0.39).  No  correlation  was  found  between  the  levels  of  salivary  and  serum
CRP (r  =  0.074,  p  =  0.49).
Conclusion:  Serum  CRP,  at  a  cut-off  value  of  7.2  mg/L,  exhibited  a  high  specificity  and  positive
predictive  value  in  LOS  diagnosis,  whereas  salivary  CRP  levels  weren’t  significantly  different
between  the  3  study  groups  nor  did  they  predict  abnormal  serum  CRP  thresholds  in  newborns
with sepsis.
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ntroduction

epsis  is  one  of  the  main  causes  of  morbidity  and  mortal-
ty  among  newborns.  According  to  its  time  of  onset  after
irth,  neonatal  sepsis  (NS)  is  classified  into:  early-onset  sep-
is  variably  defined  as  occurring  within  48−72  hours  after
irth  and  late-onset  sepsis  (LOS)  occurring  thereafter.1,2 The
linical  findings  of  NS  are  often  subtle  and  nonspecific,  in
iew  of  that,  neonates  suspected  of  sepsis  are  usually  prone
o  empirical  administration  of  broad-spectrum  antibiotics
ntil  sepsis  can  be  excluded,  which  favors  the  emergence
f  drug  resistant  strains.3 The  diagnosis  of  NS  is  often
ased  on  clinical  assessment  in  combination  with  laboratory
ndings.  Blood  culture  remains  the  definitive  standard  for
iagnosing  NS,  despite  being  time  consuming.  In  addition,  a
elatively  small  blood  sample  or  prior  exposure  to  empirical
ntibiotics  may  cause  false-negative  results.  Notably,  a  pos-
tive  blood  culture  may  reflect  asymptomatic  bacteremia  or
ontamination.4

Many  studies  evaluated  the  sensitivity  and  specificity  of
he  several  markers  in  NS  e.g.  interferon-gamma,  differ-
nt  interleukins  and  blood  cell  parameters,  yet  results  vary
xtensively  between  studies.5,6

The  clinical  use  of  C-reactive  protein  (CRP)  as  a
iomarker  for  sepsis  in  neonates  has  been  well  validated.
evertheless,  a  limitation  to  its  serial  monitoring  in  new-
orns  currently  is  its  reliance  on  repeated  blood  draws
utting  this  susceptible  population  at  medical  risk.7 Estab-
ishing  a  non-invasive  method  for  its  quantification  could
educe  side-effects  and  improve  its  clinical  utility  in  new-
orns.  Saliva  contains  systemic  proteins,  immunoglobulins,
lectrolytes,  nucleic  acids,  microorganisms,  toxins,  and
rugs,  being  an  important  reservoir  of  them.  Therefore,
t  represents  an  ideal  non-invasive  alternative  to  serum
creening  for  a  variety  of  infectious  processes.8 Several  stud-
es  investigated  the  use  of  saliva  as  a  substitute  biofluid  for
erum  CRP,  yet  results  are  inconsistent.8---10 The  objective  of
he  current  study  was  to  measure  the  levels  of  salivary  CRP
nd  to  explore  its  potential  correlation  with  serum  CRP  for
OS  diagnosis  in  a  cohort  of  full-term  neonates.

ethods

tudy  population

his  cross-sectional  study  included  ninety  full-term
eonates  who  were  admitted  in  the  neonatal  intensive  care
nit  (NICUs)  of  Cairo  University,  Cairo,  Egypt,  between
ctober  2018  and  March  2019.  The  exclusion  criteria

rom  this  study  were  pre-term  neonates,  neonates  with
arly  onset  sepsis,  respiratory  distress  syndrome,  hypoxia,
ajor  congenital  anomalies,  metabolic  disease,  mechanical

entilation  and  neonates  that  underwent  major  surgical
rocedures.  The  patients  were  divided  into  three  equal
roups.  Demographic  and  clinical  data  were  collected
nd  recorded.  Newborns  in  the  clinical  LOS  group  were
iagnosed  on  the  basis  of  clinical  suspicion,  but  their  blood

ultures  were  negative.  Neonates  in  the  culture  proven  LOS
roup  were  diagnosed  clinically  and  had  a  positive  blood
ulture.  The  controls  were  age  and  sex  matched  newborns
ith  no  clinical  or  laboratory  findings  of  sepsis.  The  study
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rotocol  ethics  was  approved  by  the  scientific  committee  of
he  Pediatrics  department,  Faculty  of  Medicine,  Cairo  Uni-
ersity  and  followed  the  tenets  of  the  Helsinki  declaration.
nformed  consent  was  obtained  from  the  parents.

aboratory  investigations

aboratory  investigations  performed  routinely  on  appear-
nce  of  any  signs  suggestive  of  sepsis  included  CBC,
erum  CRP  and  blood  culture.  CBC  was  analyzed  by  the
utomated  blood  cell  counter  Sysmx  xs-800i  (Roche  diagnos-
ics)  using  2  mL  peripheral  blood  samples,  anticoagulated
ith  Ethylenediaminetetraacetic  acid.  For  accurate  mean
latelet  volume  (MPV)  calculation,  samples  were  analyzed
ithin  60  min  after  collection  to  avoid  platelet  swelling  and

alse  increase  of  MPV  value.  Differential  count  was  ana-
yzed  by  pathologists  blinded  to  the  infection  status  of  these
nfants.  Immature  to  total  (I/T)  neutrophils  ratio  was  calcu-
ated  by  dividing  the  total  number  of  immature  neutrophils
y  the  total  neutrophilic  count.  Degenerative  changes  in
eutrophils  included  vacuolization,  toxic  granulations  and
ohle  bodies.  For  blood  culture,  a  1  mL  blood  sample  was
ithdrawn  under  strict  aseptic  measures  and  inoculated

nto  a  blood  culture  bottle.  Bactec  microbial  detection  sys-
em  (Bactec  9050,  Becton-Dickinson,  New  Jersey,  USA)  was
sed  for  blood  culture.  According  to  standard  microbiolog-
cal  methods,  positive  cases  were  subjected  to  subculture.
his  was  considered  positive  if  the  isolated  organism  was
nown  to  cause  bacteremia  or  if  the  organisms  isolated  con-
ecutively  in  2  cultures  within  7  days  were  known  as  skin
ontaminants.  For  determination  of  serum  high  sensitivity
RP  (hs-CRP),  1  mL  blood  was  collected  into  a  plain  vacu-
ainer  tube.  Serum  was  separated  as  soon  as  possible  to
revent  hemolysis  and  measured  on  cobas  automated  ana-
yzer  (Roche  diagnostics).  Samples  of  saliva  were  collected
ithin  4---12  h  of  clinically  indicated  serum  CRP  levels  using

 previously  established  protocol.11 Collection  of  samples
ccurred  nearly  1  h  before  feeding  to  avoid  milk  or  formula
ontamination  by  tilting  the  head  forward  to  pool  saliva  in
he  floor  of  the  mouth.  Samples  were  obtained  by  using

 1-mL  syringe,  wings  removed,  attached  to  low  wall  suc-
ion  (<  20  mmHg)  maintained  for  10---15  seconds,  collecting
round  0.5  mL.  Samples  were  then  placed  in  polypropylene
ubes  and  stored  in  -20 ◦C  until  use.  Estimation  of  salivary
RP  level  was  performed  using  a  quantitative  enzyme  linked

mmunosorbent  assay  kit  (Bioassay  technology  laboratory).
amples  were  plotted  against  standard  curve  for  CRP  quan-
ification.

tatistical  methods

ample  size  calculation  was  based  on  the  sensitivity  of  mea-
uring  salivary  CRP  level  in  predicting  neonatal  sepsis  among
eonatal  ICU  cases.  Prior  data  indicated  that  the  sensitivity
f  salivary  CRP  in  predicting  neonatal  sepsis  ranged  from  54%
o  94%.7,8,12 A  minimum  of  24  neonates  in  each  group  was
eeded  to  reject  the  null  hypothesis  with  80%  power  setting

ype  I  error  probability  to  0.05.  Data  were  described  in  terms
f  mean  ±  standard  deviation  (±  SD),  median  and  range,
r  frequencies  (number  of  cases)  and  percentages  when
ppropriate.  Comparison  of  numerical  variables  between
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Table  1  Demographic  characteristics  of  the  neonates  under  study.a.

Culture  proven  LOS(n  =  30)  Clinical  LOS(n  =  30)  Control(n  =  30)  p  valueb

Female/Male  6/24  10/20  10/20  0.4
Admission weight  (kg) 2.89  ±  0.52 3.05  ±  0.56  2.95  ±  0.58  0.21
Postnatal age  (days)  12.68  ±  6.07  12.65  ±  6.48  10.27  ±  5.58  0.21

LOS, late-onset sepsis; n, number.
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a Unless indicated, data is presented as mean ± SD.
b p value ≤ 0.05 is considered significant.

he  study  groups  was  done  using  one-way  analysis  of  variance
ANOVA)  test  with  posthoc  multiple  2-group  comparisons.
or  comparing  categorical  data,  Chi-square  (X2)  test  was
erformed.  Exact  test  was  used  instead  when  the  expected
requency  is  less  than  5.  Correlation  between  quantita-
ive  variables  was  done  using  the  Spearman-rho  method.
eceiver  operator  characteristic  (ROC)  analysis  was  used  to
efine  the  optimum  cut-off  value  for  the  studied  diagnostic
arkers.  P  values  less  than  0.05  was  considered  statis-

ically  significant.  Statistical  calculations  were  performed
sing  computer  program  IBM  SPSS  (Statistical  Package  for
he  Social  Science;  IBM  Corp,  Armonk,  NY,  USA)  release  22
or  Microsoft  Windows.

esults

emographic  features  and  clinical  characteristics

he  current  study  included  90  full-term  admitted  neonates.
here  was  no  difference  between  the  septic  and  control
roups  in  regards  to  gender,  weight  or  postnatal  age  (p  >  0.05
or  all)  (Table  1).  Among  the  recorded  clinical  features,  poor
uckling,  impaired  Moro  reflex,  feeding  intolerance,  abdom-
nal  distention  and  respiratory  distress  were  significantly
ore  frequent  among  septic  as  compared  to  the  control

roup  (p  <  0.001).

aboratory  parameters

ositive  blood  cultures  were  obtained  in  30  neonates.
ethicillin-resistant  Staphylococcus  aureus  was  the  most
ommon  isolate  in  the  septic  group  (45%)  followed  by  Kleb-
iella  spp.  (36%),  coagulase-negative  Staphylococci  (10%)
nd  other  organisms  including  Acinetobacter,  Pseudomonas
nd  Candida  spp.  (3%  each).

The  median  serum  CRP  was  significantly  higher  in  septic
eonates  compared  to  the  aseptic  group  (p  <  0.001)  being
1.9  mg/L  (IQR  =  0.9---154.2)  in  the  clinically  septic,  and
7.1  mg/L  (IQR  =  0.9---152)  in  culture  proven  septic  neonates;
hile  being  1.65  mg/L  (IQR  =  0.9---6.9)  in  controls.  Though

he  median  salivary  CRP  was  0.42  mg/L  (IQR  =  0.1---11.3)
n  clinically  septic  and  1.17  mg/L  (IQR  =  0.02---12.1)  in
ulture  proven  septic  neonates  compared  to  0.23  mg/L
IQR  =  0.01---3.8)  in  the  control  group,  yet,  it  didn’t  reach

tatistical  significance  (p  =  0.39).  Furthermore,  there  was  a
o  statistically  significant  correlation  between  serum  and
aw  salivary  CRP  concentrations  (r  =  0.074,  p  =  0.49).  Levels
f  serum  and  salivary  CRP  are  listed  in  Table  2.
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Figure  1  ROC  curve  for  prediction  of  sepsis  using  hs-CRP.

The  noted  findings  in  the  complete  blood  picture  which
ere  mostly  significantly  higher  in  the  septic  groups  that
re  listed  in  Table  2. There  were  no  statistically  significant
ifferences  between  culture  proven  septic  and  clinical  sep-
ic  groups  as  regards  noted  findings  in  the  complete  blood
icture,  serum  or  salivary  CRP.  Their  optimal  cut-off  values
dentified  by  ROC  curves  of  culture  proven  and  clinical  sepsis
ersus  controls,  as  well  as  their  predictive  abilities  are  pre-
ented  in  Table  3.  The  optimum  cut-off  value  of  serum  CRP
or  LOS  diagnosis  was  7.2  mg/L  with  sensitivity,  specificity,
ositive  predictive  value  (PPV)  and  negative  predictive  value
NPV)  of  91,  100,  100,  and  85.7%,  respectively  (Table  3;
ig.  1).

iscussion

eonatal  sepsis  (NS)  contributes  substantially  to  neona-
al  morbidity  and  mortality  globally,  despite  recent  health
are  advances13 reaching  an  incidence  of  17.5%  among  term
eonates  in  some  Arab  states  in  the  Gulf  region.14 Common
linical  manifestations  of  LOS  recorded  in  this  work  were

oor  suckling,  impaired  Moro  reflex,  feeding  intolerance,
bdominal  distention  and  respiratory  distress.  Similarly,
eeding  intolerance,  fever,  hypotonia,  neonatal  jaundice
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Table  2  Laboratory  parameters  of  the  neonates  under  study.a.

Culture  proven  LOS(n  =  30)  Clinical  LOS  (n  =  30)  Controls  (n  =  30)  p  valueb

CRP
Median  serum  hs-CRP  (mg/L) 47.1  (IQR  =  0.9---152) 31.9(IQR  =  0.9---154.2)  1.65  (IQR  =  0.9---6.9)  <  0.001c,d

Median  salivary  CRP(mg/L)  1.17  (IQR  =  0.02---12.1)  0.42  (IQR  =  0.1---11.3)  0.23(IQR  =  0.01---3.8)  0.39
Complete blood  picture  parameters
TLC  (x103/cm3)  14.29  ±  6.4  13.67  ±  4.35  14.35  ±  5.36  0.87
PMN (x103/mm3)  7.14  ±  3.69  6.96  ±  3.51  5.95  ±  2.20  0.31
Immature PMN  (%)  12.26  ±  7.40  10.68  ±  7.20  2.6  ±  2.73  <  0.001c,d

I:T  0.22  ±  0.10  0.20  ±  0.12  0.06  ±  0.06  <  0.001c,d

I:M  0.32  ±  0.20  0.29  ±  0.23  0.06  ±  0.09  <  0.001c,d

Platelets  (x103/  �l) 207.5  ±  144.2 190.2  ±  125.4 228.83  ±  90.9  0.47
MPV (fl) 10.8  ±  0.89 10.6  ±  0.90 10.02  ±  1.56 0.03c,d

hs-CRP, high sensitivity C-reactive protein; I:M, immature to mature neutrophils, I:T, immature to total neutrophils; IQR, interquartile
range; LOS, late-onset sepsis; MPV, mean platelet volume; PMN, polymorphnuclear cells; TLC, total leucocytic count.

a Unless indicated, data is presented as mean ± SD.
b p value ≤ 0.05 is considered significant.
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c Significant p value between the 3 study groups as well as betw
d Significant p value between the 3 study groups as well as betw

nd  abdominal  distension  were  also  the  most  common  man-
festations  of  LOS  in  the  work  by  Li  et  al.15

As  non-specific  signs/symptoms  make  it  very  challeng-
ng  to  formulate  a  timely  diagnosis,  blood  culture  is  still
onsidered  the  gold  standard  for  diagnosis.  The  causative
rganisms  vary  in  different  countries.4 In  the  current  study,
ram  positive  organisms  accounted  for  55%  of  culture  proven
epsis  which  is  in  line  with  the  study  by  Sorsa13 in  which
early  60%  of  LOS  was  caused  by  Gram  +  ve  bacteria.  Our
esults  demonstrate  that  MRSA  was  the  commonest  isolate
ollowed  by  Klebsiella  and  CoNS.  Notably,  a  previous  report
howed  that  Staphylococci  accounted  for  59.4%  of  isolates
n  LOS  followed  by  Klebsiella  (17.5%).16 On  the  contrary,
ther  investigators  found  that  CoNS  was  the  most  common
athogen  in  LOS.14 A  previous  Egyptian  study  in  the  same
ospital  reported  that  gram-ve  pathogens  comprised  74  %  of
solates  in  LOS,  and  that  41.9%  of  cases  were  caused  by  Kleb-
iella  and  only  6%  were  caused  by  MRSA.17 However,  their
tudy  enrolled  neonates  of  various  gestational  ages,  which
ight  account  for  the  difference  between  their  results  and

urs.  It  is  of  note  that  the  distribution  pattern  of  causative
athogens  varies  across  regions  and  may  even  change  over
ime  within  the  same  hospital.18

As  the  early  detection  of  neonates  susceptible  to  have
epsis  may  augment  the  therapeutic  range  and  lead  to  bet-
er  outcomes,  different  hematologic  parameters  and  acute
hase  reactants  have  been  previously  explored  to  determine
heir  utility  for  early  recognition  of  sepsis.19

Saliva  is  a  potential  non-invasive  alternative  to  assess
icrobial,  immunologic,  and  molecular  biomarkers20 with
revious  reports  demonstrating  its  potential  use  as  a  marker
f  systemic  inflammation  including  LOS,7,8,12 we  aimed  to
nvestigate  the  role  of  salivary  CRP  as  a  diagnostic  marker
n  septic  neonates.  We  found  no  significant  difference  in
alivary  CRP  levels  between  the  septic  and  control  groups
p  =  0.39).  As  for  serum  hs-CRP,  in  the  present  work,  we

ound  significant  difference  in  its  levels  between  the  sepsis
roups  and  the  control  group  (p  <  0.001).  The  sensitivity  and
pecificity  of  serum  CRP  cut-off  level  of  7.2  mg/L  in  diag-

v
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ulture proven group and controls.
linically septic and control groups.

osis  of  LOS  were  91  and  100  %,  respectively  while  it  had
 PPV  of  100  %  and  NPV  of  85.7  %.  Interestingly,  the  role
f  serum  CRP  in  diagnosis  of  late-onset  infection  is  debat-
ble.  Earlier  studies  demonstrate  the  usefulness  of  serum
RP  to  diagnose  LOS.21,22 On  the  contrary,  Brown  et  al.23

uggested  that  serum  CRP  may  be  insufficiently  accurate  to
id  early  diagnosis  of  LOS  or  select  infants  to  undergo  further
nvestigations  or  antimicrobial  therapy  treatment.

In  agreement  with  previous  studies,  salivary  CRP  lev-
ls  in  the  present  work  didn’t  correlate  with  serum  CRP
easurements.9,24 Remarkably,  Pay  and  Shaw10 recently
emonstrated  that  currently  salivary  CRP  poorly  reflects  sys-
emic  inflammation  and  does  not  consistently  and  strongly
orrelate  with  serum  CRP.  It  is  of  note  that  Iyengar
t  al.8 suggested  that  salivary  CRP  could  predict  abnormal
erum  CRP  thresholds;  nevertheless,  their  study  enrolled  all
eonates  with  gestational  ages  23---42  weeks  who  required
erial  CRP  levels  as  part  of  their  routine  care  in  the  NICU.  In
isagreement  with  our  findings,  a study  in  2018 7 demon-
trated  significant  differences  in  salivary  CRP  between
ull-term  neonates  with  sepsis  and  controls.  Another  study
roposed  salivary  CRP  as  a  diagnostic  marker  of  late-
nset  neonatal  pneumonia.12 The  discrepancy  between  our
esults  and  the  aforementioned  studies  may  be  explained  as
uggested  by  Pay  and  Shaw,10 by  changes  in  the  CRP  concen-
ration  caused  by  the  influence  of  the  oral  environment
ncluding  localized  inflammation  in  the  mouth,  as  well  as
ack  of  a  standardized  method  for  collecting  a  consistent
alivary  sample  given  the  patient-dependent  salivary  flow
ates.

Our  results  reveal  that  serum  CRP  exhibited  the  high-
st  overall  diagnostic  accuracy  of  94.4%  compared  to  the
ecorded  hematological  parameters  which  had  high  speci-
cities  but  low  sensitivities  except  for  MPV  which  had  85%
ensitivity  but  50%  specificity  at  a  cutoff  of  9.9  fl.  Interest-
ngly,  El-Mashad  et  al.25 proposed  a  lower  diagnostic  cut-off

alue  of  7.9  fl,  while  another  study  reported  a  higher  cut-
ff  of  10.8  fl.26 On  the  contrary,  other  investigators  found
o  significant  difference  as  regards  MPV  between  their  study
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Table  3  Validity  and  predictive  outcomes  of  various  laboratory  parameters  to  differentiate  between  septic  and  control  groups.

Area  Under
the  Curve

p  valuea 95%  Confidence  Interval  Cut  off  Sensitivity  %  Specificity  %  PPV
%

NPV  %  Accuracy%

Hs-CRP  (mg/L)  0.953  <  0.001  0.906  1  7.15  91%  100%  100%  85.71%  94.44%
Immature PMN  (%)  0.89  <  0.001  0.83  0.96  8.5  66.7%  96.7  %  97.56  %  59.18%  76.67  %
I:M ratio  0.896  <  0.001  0.83  0.97  0.21  63.3%  96.7  %  97.44  %  56.86%  74.44  %
I:T ratio  0.898  <  0.001  0.83  0.97  0.19  60%  97.6  %  97.3  %  54.72%  72.22  %
MPV (fl)  0.688  0.004  0.558  0.817  9.85  85%  50  %  77.27  %  62.5%  73.33%

hs-CRP, high sensitivity C-reactive protein; I:M, immature to mature neutrophils; MPV, mean platelet volume; NPV, negative predictive value; PPV, positive predictive value; PMN,
polymorphonuclear cells.

a p value ≤0.05 is considered significant.
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A.M.  Tosson,  D.  Kop

roups.27 These  variations  might  be  explained  by  the  differ-
nt  gestational  ages  of  recruited  neonates  and  the  timing  of
nset  of  sepsis.

In conclusion,  our  study  demonstrated  that  salivary  CRP
evels  were  not  significantly  different  between  the  3  study
roups  nor  did  they  predict  abnormal  serum  CRP  thresholds
n  newborns  with  sepsis.  Serum  CRP  could  accurately  dis-
riminate  between  septic  and  aseptic  full-term  neonates
ith  LOS  at  a  cutoff  value  of  7.2  mg/mL.  Further  studies

hat  include  a  larger  number  of  neonates  with  different
estational  ages  and  weights  are  warranted  to  confirm  our
ndings.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

eferences

1. Freitas FT, Araujo AF, Melo MI, Romero GA. Late-onset sepsis
and mortality among neonates in a Brazilian Intensive Care
Unit: a cohort study and survival analysis. Epidemiol Infect.
2019;147:e208.

2. Akbarian-Rad Z, Riahi SM, Abdollahi A, Sabbagh P, Ebrahim-
pour S, Javanian M, et al. Neonatal sepsis in Iran: A systematic
review and meta-analysis on national prevalence and causative
pathogens. PLoS ONE. 2020;15:e0227570.

3. Tzialla C, Borghesi A, Serra G, Stronati M, Corsello G. Antimi-
crobial therapy in neonatal intensive care unit. Ital J Pediatr.
2015;41:27.

4. Shehab El-Din EM, El-Sokkary MM, Bassiouny MR, Hassan R. Epi-
demiology of Neonatal Sepsis and Implicated Pathogens: A Study
from Egypt. Biomed Res Int. 2015;2015:509484.

5. Prathyusha, Shreekrishna GN, Bhat S, Sahana P. Mean platelet
volume (MPV) as a diagnostic marker in neonatal sepsis. Int J
Contemp Pediatr. 2019;6:1036---40.

6. Tosson AM, Glaser K, Weinhage T, Foell D, Aboualam MS,
Edris AA, et al. Evaluation of the S100 protein A12 as a
biomarker of neonatal sepsis. J Matern Fetal Neonatal Med.
2020;33:2768---74.

7. Omran A, Maaroof A, Saleh MH, Abdelwahab A. Salivary
C-reactive protein, mean platelet volume and neutrophil lym-
phocyte ratio as diagnostic markers for neonatal sepsis. J
Pediatr (Rio J). 2018;94:82---7.

8. Iyengar A, Paulus JK, Gerlanc DJ, Maron JL. Detection and
potential utility of C-reactive protein in saliva of neonates.
Front Pediatr. 2014;2:131.

9. Dillon MC, Opris DC, Kopanczyk R, Lickliter J, Cornwell HN,
Bridges EG, et al. Detection of homocysteine and C-reactive
protein in the saliva of healthy adults: comparison with blood

levels. Biomark Insights. 2010;5:57---61.

0. Pay JB, Shaw AM. Towards salivary C-reactive protein as a
viable biomarker of systemic inflammation. Clin Biochem.
2019;68:1---8.

2

62
 R.  Abdel  Aal  et  al.

1. Dietz JA, Johnson KL, Wick HC, Bianchi DW, Maron JL. Optimal
techniques for mRNA extraction from neonatal salivary super-
natant. Neonatology. 2012;101:55---60.

2. Omran A, Ali M, Saleh MH, Zekry O. Salivary C-reactive protein
and mean platelet volume in diagnosis of late-onset neonatal
pneumonia. Clin Respir J. 2018;12:1644---50.

3. Sorsa A. Epidemiology of Neonatal Sepsis and Associated Factors
Implicated: Observational Study at Neonatal Intensive Care Unit
of Arsi University Teaching and Referral Hospital, South East
Ethiopia. Ethiop J Health Sci. 2019;29:333---42.

4. Hammoud MS, Al-Taiar A, Al-Abdi SY, Bozaid H, Khan A, AlMuhairi
LM, et al. Late-onset neonatal sepsis in Arab states in the
Gulf region: two-year prospective study. Int J Infect Dis.
2017;55:125---30.

5. Li X, Ding X, Shi P, Zhu Y, Huang Y, Li Q, et al. Clinical fea-
tures and antimicrobial susceptibility profiles of culture-proven
neonatal sepsis in a tertiary children’s hospital, 2013 to 2017.
Medicine (Baltimore). 2019;98:e14686.

6. Al-Matary A, Humariya H, AlSarheed AS, Ouda W, AlShahrani
DA, Wani TA, et al. Characteristics of neonatal Sepsis at a
tertiary care hospital in Saudi Arabia. J Infect Public Health.
2019;12:666---72.

7. Mohsen L, Ramy N, Saied D, Akmal D, Salama N, Abdel Haleim
MM, et al. Emerging antimicrobial resistance in early and
late-onset neonatal sepsis. Antimicrob Resist Infect Control.
2017;6:63.

8. Hasibuan BS. Comparison of microbial pattern in early and late
onset neonatal sepsis in referral center Haji Adam Malik hospital
Medan Indonesia 2018. IOP Conf. Ser.: Earth Environ. Sci. 125
012053.

9. Celik IH, Demirel FG, Uras N, Oguz SS, Erdeve O, Biyikli Z, et al.
What are the cut-off levels for IL-6 and CRP in neonatal sepsis?
J Clin Lab Anal. 2010;24:407---12.

0. Yoshizawa JM, Schafer CA, Schafer JJ, Farrell JJ, Paster BJ,
Wong DT. Salivary biomarkers: toward future clinical and diag-
nostic utilities. Clin Microbiol Rev. 2013;26:781---91.

1. Kumar R, Musoke R, Macharia WM, Revathi G. Validation of c-
reactive protein in the early diagnosis of neonatal sepsis in a
tertiary care hospital in Kenya. East Afr Med J. 2010;87:255---61.

2. Loni R, Sengupta A, Jaganathan G, Singh PK. The evaluation of
C-reactive protein as a screening tool for neonatal sepsis. Int J
Contemp Pediatr. 2016;3:1329---33.

3. Brown JV, Meader N, Cleminson J, McGuire W. C-reactive pro-
tein for diagnosing late-onset infection in newborn infants.
Cochrane Database Syst Rev. 2019;1:CD012126.

4. Gustafsson A, Ajeti V, Ljunggren L. Detection of suPaR in the
saliva of healthy young adults: comparison with plasma levels.
Biomark Insights. 2011;6:119---25.

5. El-Mashad GM, El-Sayed HM, Rizk MS, El-Hefnawy SM, El-Zayat
TW. Mean platelet volume and serum uric acid in neonatal sep-
sis. Menoufia Med J. 2017;30:581---7.

6. Mittal A, Arya S, Charan LS, Saluja S, Chellani H. Evaluation of
platelet indices as additional diagnostic tool for neonatal sepsis.

Astrocyte. 2018;4:205---9.

7. Aksoy HT, Eras Z, Guzoglu N, Canpolat FE, Dilmen U. Mean
platelet volume is not associated with bacterial sepsis in new-
borns. Int J Infect Dis. 2013;17:e1263.

8

http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0005
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0010
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0015
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0020
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0025
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0030
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0035
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0040
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0045
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0050
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0055
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0060
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0065
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0070
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0075
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0080
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0085
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0090
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0095
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0100
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0105
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0110
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0115
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0120
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0125
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130
http://refhub.elsevier.com/S0021-7557(21)00029-2/sbref0130

	Evaluation of serum and salivary C-reactive protein for diagnosis of late-onset neonatal sepsis: A single center cross-sec...
	Introduction
	Methods
	Study population
	Laboratory investigations
	Statistical methods

	Results
	Demographic features and clinical characteristics
	Laboratory parameters

	Discussion
	Conflicts of interest
	References


