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Conclusion:  (1,3)-�-d-glucan  assay  has  a  limited  sensitivity  with  excellent  specificity  and  neg-
ative predictive  value,  which  allow  its  use  as  an  aid  in  exclusion  of  invasive  neonatal  fungal
infection. Accurate  diagnosis  and  therapeutic  decisions  should  be  based  on  combining  (1,3)-�-
d-glucan assay  with  other  clinical,  radiological,  and  microbiological  findings.
© 2017  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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O  papel  do  (1.3)-�-D-Glucano  no  Soro  no  diagnóstico  precoce  de  infecções  fúngicas
invasivas  em  uma  unidade  de  terapia  intensiva  neonatal

Resumo
Objetivos:  Estudar  o  padrão  microbiológico  das  culturas  de  sepse  neonatal  de  início  tardio
e avaliar  o  desempenho  diagnóstico  do  nível  de  (1,3)-�-D-glucano  no  soro  para  diagnóstico
precoce de  fungemia  invasiva  em  neonatos  de  alto  risco  internados  em  uma  unidade  de  terapia
intensiva neonatal.
Métodos:  Ensaio  clínico  multicêntrico  prospectivo  conduzido  em  neonatos  internados  em  uma
unidade de  terapia  intensiva  neonatal  com  suspeita  de  sepse  de  início  tardio  que  estavam  em
risco de  infecções  fúngicas  invasivas  no  hospital  universitário  infantil  de  Almançora  e  no  hospital
geral de  Almançora  entre  março  de  2014  e  fevereiro  de  2016.
Resultados:  77  neonatos  recém-nascidos  com  risco  de  infecção  fúngica  invasiva  foram  clas-
sificados,  com  base  na  hemocultura,  eg13 6e:T
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to  assess  the  microbiological  pattern  of  neonatal  LOS  and
the  diagnostic  performance  of  BG  for  early  diagnosis  of  IFI
in  high-risk  infants  admitted  to  NICUs.

Subjects and methods

This  was  a  prospective  multi-center  cohort  study  conducted
in  NICUs  of  the  Mansoura  University  Children’s  Hospital  and
of  the  Mansoura  General  Hospital  from  March  2014  to  Febru-
ary  2016.

Ethics

The  Research  Ethics  Committee  of  Mansoura  Faculty  of
Medicine  approved  the  study,  and  written  informed  consents
were  obtained  from  the  parents  of  all  neonates  included  in
the  study.

Included  subjects

Neonates  with  clinically  suspected  LOS  (sepsis  after  72  h
from  birth)  who  were  at  high  risk  of  IFI  were  included.
Clinical  manifestations  suggestive  of  neonatal  sepsis  were
defined  in  accordance  with  the  Brazilian  National  Health
Surveillance  Agency  (ANVISA)  criteria,  in  which  neonatal
sepsis  was  defined  as  a  systemic  response,  without  any  other
recognized  cause  than  infection,  associated  with  at  least
two  or  more  of  the  following  signs  and  symptoms:  ther-
mal  instability,  apnea,  worsening  of  respiratory  discomfort,
hemodynamic  instability,  bradycardia,  feeding  intolerance,
glucose  intolerance,  hypoactivity,  and  lethargy.14

Patients  were  considered  at  high  risk  for  IFI  if  they
had  three  or  more  of  the  following  criteria:  Low  birth
weight  (<2500  g),  hospitalization  for  >3  weeks,  prolonged
mechanical  ventilation  (>1  week),  systemic  antibiotic
exposure  >72  h,  postoperative  patients,  abdominal  wall
defects,  central  venous  catheter,  arterial  catheter  >72  h,
total  parenteral  nutrition  administration,  and  persistent
severe  thrombocytopenia  despite  second  line  antibiotics
administration.13

Excluded  subjects

Neonates  who  received  systemic  antifungal  drugs  (pro-
phylactic  or  therapeutic),  intravenous  immunoglobulin,
albumin,  plasma  protein,  and  amoxicillin-clavulanic  acid
antibiotic  were  excluded  from  the  study.

All  recruited  infants  underwent  LOS  investigations:  com-
plete  blood  count,  total  and  differential;  quantitative
C-reactive  protein  (CRP);  and  full  septic  workup,  including
blood,  urine,  CSF  cultures,  as  well  as  serum  BG  level.  Other
laboratory  and  radiological  investigations  were  performed
according  to  the  decision  of  the  attending  physician.

Neonates  included  were  categorized  according  to  their
blood  culture  results  into  three  groups.  The  no  fungemia
group  included  41  neonates  with  blood  culture-proven  bac-
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terial  sepsis.  The  definite  fungemia  group  included  11
neonates  with  blood  culture-proven  fungemia.  Finally,  the
suspected  fungemia  group  included  25  neonates  with  
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92 infants were eligible for the study

15 infants were excluded

77 infants were included

Classified according blood culture

No Fungaemia g (N=41) Definite fungaemia g (N=11)

Culture growing Bacteria Culture growing Candida

Suspected fungaemia g (N=25)

No growth by culture
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Figure  1  

esults

uring  the  study  period,  a  total  of  77  neonates  with  LOS  at
 high  risk  of  IFI  were  included;  the  stratification  of  patients
nto  groups  is  demonstrated  in  the  study  flow  chart  (Fig.  1).
aseline  characteristics  of  studied  groups  revealed  that  ges-
ational  age  and  birth  weight  were  significantly  lower  in
efinite  fungemia  patients  when  compared  with  those  in
he  no  fungemia  and  suspected  fungemia  groups.  Postna-
al  age,  Cesarean  section  delivery,  and  male  gender  were
ignificantly  higher  in  definite  fungemia  patients  when  com-
ared  with  no  fungemia  and  suspected  fungemia  patients
Table  1).  Low  birth  weight,  hospitalization  >3  weeks,  cen-
ral  device,  persistent  thrombocytopenia,  WBC,  and  CRP
ere  significantly  higher  in  the  definite  fungemia  group
hen  compared  with  the  other  two  groups,  while  mechani-
al  ventilation  or  continuous  positive  airway  pressure  (CPAP)
1  week  was  significantly  higher  in  the  definite  fungemia
roup  when  compared  with   
 flowchart.
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Table  1  Demographic,  clinical,  and  laboratory  characteristics  of  the  studied  groups.

No  fungemia
n  =  41

Suspected
fungemia
n  =  25

Definite
fungemia
n  =  11

pa pb pc pd

Gestational  age  (weeks)  33.41  ±  3.294  33.08  ±  3.511  30  ±  0.256  0.045  0.069  0.037  0.007
Postnatal age  (days)  23.76  ±  8.249  21.08  ±  7.205  30.91  ±  6.236  0.003  0.173  0.008  0.001
Birth weight  (g)  2100  (850---3900)  1880  (830---4700)  930  (830---3350)  0.038  0.041  0.020  0.018
Male gender  28  (68.3%)  13  (52%)  11  (100%)  0.007  0.187  0.031  0.005
Cesarean section  delivery  32  (78%)  19  (76%)  11  (100%)  0.041  0.847  0.047  0.035
Prolonged rupture  of

membranes
28 (68.3%)  18  (72%)  7  (63.6%)  0.892  0.751  0.770  0.616

Low birth  weight  (<2500  
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Regarding  the  BG  assay  in  the  present  study,  in  the
o  fungemia  group,  23  were  found  negative,  14  were
quivocal,  and  four  were  positive.  In  turn,  in  the  def-
nite  fungemia  group,  seven  were  found  positive,  three
ere  equivocal,  and  one  was  negative.  False-positive  BG

eactions  are  suspected  to  occur  in  patients  treated  with
ntravenous  immunoglobulins,  albumin,  coagulation  factors,
nd  plasma  protein  fraction  manufactured  by  certain  fun-
al  vendors,  or  antibiotics  derived  from  fungal  sources  as
moxicillin-clavulanic  acid,  which  were  all  excluded  in  our
tudy.  Patients’  exposure  to  gauze  or  materials  containing
lucans  during  surgery,  mucosal  damage  from  chemotherapy
r  radiotherapy,  cross-experimental  contamination  with  BG
ue  to  excess  manipulation  of  a  sample,  certain  strepto-
occi,  and  P.  aeruginosa  may  also  cause  false  positive
eactivity.23,24 Moreover,  Zheng  et  al.  reported  that  post-
atal  corticosteroids  therapy  can  cause  false  positive  BG
esult.25 In  the  present  study,  two  neonates  from  the  no
ungemia  group  had  history  of  recent  surgery,  with  possible
xposure  to  materials  that  contained  glucans.  In  addition,
.  aeruginosa  was  isolated  from  three  neonates  within  the
o  fungemia  group,  which  may  explain  their  false  positive
eactivity.  In  the  suspected  fungemia  group,  nine  of  the
eonates  presented  positive  BG  reaction,  which  might  be
xplained  by  the  low  sensitivity  of  blood  culture  in  the
iagnosis  of  invasive  candidiasis,  as  only  50%  of  invasive
andidiasis  are  blood-culture  positive.9 Furthermore,  fungi
ther  than  Candida,  such  as  Aspergillus, may  be  the  cause  of
ositive  BG  in  these  patients,  since  blood  cultures  are  almost
lways  negative  in  disseminated  aspergillosis.26 Finally,  the
alse  negative  result  of  BG  in  one  patient  from  the  defi-
ite  fungemia  group  may  be  explained  by  IFI  at  an  early
tage.

The  sensitivity,  specificity,  PPV,  NPP,  and  accuracy  of
he  BG  assay  in  the  present  study  at  the  cut-off  value  of
5  pg/mL  recommended  by  the
 PRESS
Shabaan  AE  et  al.
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