
2

3

4

5

6

N
i

E
m
n

D

N
t
v
o
a
2
i
a
o
p
e
c
r

r
t

p
s
g
r
p
a
t

J
E
s
2

SCIENTIFIC  LETTER

. Vivas R, Barbosa AAT, Dolabela SS, Jain S. Multidrug-resistant
bacteria and alternative methods to control them: an overview.
Microb Drug Resist. 2019;25:890---908.

. Plan Nacional frente a la Resistencia a los Antibióticos (PRAN)
2017. https://www.resistenciaantibioticos.es/en/node/497.

. Nichols K, Stoffella S, Meyers R, Girotto J, on behalf of the Advo-
cacy Committee for the Pediatric Pharmacy Advocacy Group.
Pediatric antimicrobial stewardship programs. J Pediatr Pharma-
col Ther. 2017;22:77---80.

. Schuts E, Hulscher M, Mouton J, Verduin C, Stuart J, Overdiek
H, et al. Current evidence on hospital antimicrobial stewardship
objectives: a systematic review and meta-analysis. Lancet Infect
Dis. 2016;16:847---56.

. Rosenberg TL, Nolder AR. Pediatric cervical lymphadenopathy.
Otolaryngol Clin North Am. 2014;47:721---31.

Beatriz  Vergara-Muñoza,  Cristina  Respaldiza-Pulidoa,
Patricia  Flores-Péreza, Marta  Taida  García-Ascasob,∗

a Servicio  de  Pediatría  General,  Hospital  Infantil
Universitario  Niño Jesús,  Madrid,  Spain
b Unidad  de  Enfermedades  Infecciosas,  Hospital  Infantil
Universitario  Niño Jesús,  Madrid,  Spain

∗ Corresponding  author.
E-mail  address:  martataida.garcia@salud.madrid.org
(M.T.  García-Ascaso).

https://doi.org/10.1016/j.anpede.2022.01.005
2341-2879/ © 2022 Asociación Española de Pediatŕıa. Published by
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ventilation adapted for NIV. Furthermore, 80% of hospitals used
different NIV generators in the same unit. The most frequently
on-invasive mechanical ventilation
n  Spanish neonatal units�

ncuesta nacional sobre el uso de ventilación
ecánica no invasiva en las unidades
eonatales españolas

ear  Editor,

on-invasive  mechanical  ventilation  (NIV)  is  used  in  neona-
al  units  to  decrease  the  use  of  invasive  mechanical
entilation.1,2 Our  objective  was  to  determine  the  frequency
f  use  of  NIV,  its  indications  and  the  ventilators,  parameters
nd  modalities  of  ventilation  used.  Between  April  and  May
017,  we  sent  an  online  questionnaire  to  the  neonatal  units
n  Spain  that  offer  higher  levels  of  care,  and  requested  that

 representative  for  the  unit  respond  to  the  questions  based
n  the  actual  practices  of  the  unit  as  opposed  to  personal
reference.  We  present  a  descriptive  analysis  of  the  data,
xpressing  categorical  data  as  absolute  frequencies  and  per-
entages,  and  continuous  data  as  median  and  interquartile
ange  (IQR).

We  contacted  67  units,  and  44  participated  (response
ate  of  66%).  Ninety-six  percent  were  level  III  units.  Ninety-
hree  percent  used  some  form  of  NIV.

More  than  half  of  the  units  (56%)  used  NIV  for  initial  res-
iratory  support  in  the  management  of  respiratory  distress
yndrome  in  preterm  newborns  delivered  before  30  weeks’
estation.  Twenty-nine  percent  used  NIV  for  first-line  respi-
atory  support  due  to  the  high  risk  of  failure  of  continuous
ositive  airway  pressure  (CPAP)  in  these  immature  patients,
nd  27%  used  NIV  or  CPAP  to  initiate  support  depending  on
he  clinical  condition  of  the  patient  or  the  judgment  of  the

�
 Please cite this article as: Fernández García C, Comuñas Gómez
J, Montaner Ramón A, Camba Longueira F, Castillo Salinas F.
ncuesta nacional sobre el uso de ventilación mecánica no inva-
iva en las unidades neonatales españolas. An Pediatr (Barc).
022;97:138---140.
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hysician  in  charge.  Sixty-two  percent  (24/39)  used  NIV  dur-
ng  less  invasive  surfactant  administration  (LISA).

Table  1  presents  the  generators  and  interfaces  used  in
he  units,  and  Fig.  1  the  ventilation  parameters.  Less  than
alf  of  units  in  Spain  (49%)  had  the  capability  to  deliver
ynchronized  NIV,  and  only  3  used  this  approach  routinely

Table  1  Generators  and  interfaces  used  for  CPAP  and  NIV
in neonatal  units  in  Spain.

Generator  nCPAP,  n  (%)  NIV,  n  (%)

Bubble  CPAP® 5/44  (11%)  --------------
Hamilton  Medical

Aladdine/Arabella®
8/44  (18%)  --------------

Medical  Sorevan  CPAP
medinCNO®/Medijet®

7/44  (16%)  2/41  (5%)

Ginevri  Medical
Technologies  Giulia®

7/44  (16%)  7/41  (17%)

Acutronic  Fabian  CPAP® 14/44  (32%)  11/41(27%)
Adaptation  of

conventional
respirator

25/44  (57%)  21/41  (51%)

Care  Fusion  Infant  Flow® 28/44  (64%)  27/41  (66%)

Interfaces  nCPAP,  n  (%)  NIV,  n  (%)

Short  binasal  prongs  41/44  (93%)  41/41  (100%)
Nasal  mask  41/44  (93%)  38/41  (93%)
Nasopharyngeal  or

mononasal  tube
8/44  (18%)  7/41  (17%)

RAM cannula  6/44  (14%)  4/41  (10%)
Oronasal  face  mask  5/44  (11%)  4/41  (10%)
Helmet  3/44  (7%)  --------------

The used CPAP and NIV generators varied between units, and
the most frequently used was the Care Fusion Infant Flow® gen-
erator, followed by conventional ventilators used for invasive
used interfaces for both NIV and CPAP were short binasal prongs
and nasal masks.
CPAP, continuous positive airway pressure; nCPAP, nasal CPAP;
NIV, non-invasive ventilation.
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Figure  1  Minimum  and  maximum  parameters  used  in  non-invasive  mechanical  ventilation.
The minimum  and  maximum  PEEPs  used  in  CPAP  are  4  (4---5)  cm  H2O  and  7  (7---8)  cm  H2O.  The  minimum  and  maximum  PEEPs  used
in NIV  are  5  (4---5)  cm  H2O  and  7  (7---8)  cm  H2O.  The  minimum  PIP  used  in  NIV  is  8  (8---10)  cm  H2O  and  the  maximum  PIP  15  (11---20)
cm H2O.  When  using  NAVA  (3  hospitals)  the  maximum  set  was  the  maximum  considered  acceptable  for  the  given  parameter.
Other parameters  used  are:  respiratory  rate,  minimum  20  bpm  (11---30)  and  maximum  50  bpm  (40---60);  inspiratory  time,  minimum
0.3 s  (0.3---0.4)  and  maximum  0.5  s  (0.4---0.6).
bpm,  Breaths  per  minute;  NIV,  non-invasive  mechanical  ventilation;  PEEP,  positive  end-expiratory  pressure;  PIP,  peak  inspiratory
pressure.

for  NIV.  The  most  widely  used  synchronization  system  was
the  abdominal  capsule  of  the  Infant  Flow® (10/20).  The
Giulia® (flow-synchronized  ventilator)  is  used  in  7  units,
and  neurally-adjusted  ventilatory  assist  (NAVA,  a  synchro-
nization  system  based  on  the  electrical  activity  of  the
diaphragm)  in  3.  The  use  of  other  synchronization  systems
was  anecdotal.  When  asked  for  the  reason  for  rarely  or
never  using  synchronization,  65%  of  respondents  replied
they  did  not  have  the  necessary  equipment  or  disposable
supplies  for  it  and  only  2  respondents  argued  that  the
current  evidence  does  not  support  the  superiority  of  syn-
chronized  NIV  over  non-synchronized  NIV  in  newborns.  Only
44%  of  surveyed  neonatal  units  had  an  established  NIV  pro-
tocol.

Our  findings  show  that  NIV  is  widely  used  in  neonatal  care
units  in  Spain  (93%),  but  that  practices  are  heterogeneous  in
terms  of  the  systems  and  parameters  used.  Although  Euro-
pean  guidelines3 have  concluded  that  there  is  not  sufficient
evidence  to  recommend  NIV  for  initial  respiratory  support
in  RDS,  more  than  half  of  the  surveyed  units  used  it  in  this
way.  It  was  also  frequently  used  during  LISA  (62%).  This
technique  has  become  widespread  in  clinical  practice  in
Spain,4 and  since  its  outcome  depends  on  the  maintenance
of  an  adequate  work  of  breathing,  this  may  make  NIV  the
preferred  modality  of  respiratory  support  during  this  inter-
vention.

Neonatal  NIV  clinical  trials  have  been  methodologically
heterogeneous,  which  complicates  the  interpretation  of
their  results,  but  it  is  possible  that  not  all  NIV  modalities
have  the  same  benefits  or  indications.1,5,6 The  generator
used  most  frequently  in  Spanish  neonatal  units  was  the
Infant  Flow®,  a  variable  flow  generator  for  bilevel  posi-
tive  airway  pressure  (BiPAP)  that  allows  control  of  the  peak
inspiratory  pressure  (PIP)  in  ventilation  delivery.  Although
it  is  used  in  66%  of  units,  there  is  no  clear  evidence  of  its
superiority  over  CPAP,3,5,6 and  it  may  even  be  controver-
sial  to  consider  this  BiPAP  a  form  of  NIV.5 The  parameter

settings  may  also  vary  between  facilities,  which  could  be
explained  by  the  substantial  heterogeneity  of  published  NIV
trials.  The  greatest  variability  corresponds  to  the  maximum
PIP  considered  acceptable,  probably  because  many  differ-
ent  generators  are  currently  in  use.  Synchronized  modalities
are  rarely  used,  and  most  frequently  used  system  is  the
abdominal  capsule  of  the  Infant  Flow®, although  the  need
for  synchronization  in  the  BiPAP  modality  is  unclear.5

In  short,  NIV  is  applied  in  the  usual  clinical  practice  of
neonatal  units  in  Spain,  even  in  clinical  scenarios  for  which
there  is  still  no  consensus,  such  as  the  initial  respiratory
support  in  the  management  of  RDS  and  during  LISA.  The  NIV
approaches  currently  implemented  vary  widely  in  terms  of
generators,  parameters  and  synchronization.  Although  the
greatest  benefits  have  been  described  with  synchronised
NIV  with  a  ventilator,  synchronization  is  rarely  used  and
BiPAP  generators  widely  used.  Further  studies  are  required
to  establish  the  benefits  and  potential  differences  between
NIV  modalities.  The  development  of  clinical  practice  guide-
lines  could  help  standardise  the  use  of  the  different  NIV
modalities.
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