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Meconium aspiration syndrome: Poor
outcome predicting factors�

Síndrome de aspiración meconial: factores
sugerentes de  mala  evolución

Dear  Editor:

Meconium  aspiration  syndrome  (MAS)  was  first  described
by  Cleary  and Wiswell  as  respiratory  distress  in an  infant
born  through  meconium-stained  amniotic  fluid  (MSAF)  whose
symptoms  cannot  be  otherwise  explained.1 Although  the
incidence  of  MSAF  in term  births  is  of  10%  to  16%, the inci-
dence  of MAS  in pregnancies  with  MSAF  is  low,  ranging  from
0.10%  at  37  weeks’  gestation  to 0.31%  at 41  weeks.2

Its  pathophysiology  is  complex  and  has yet  to be  fully  elu-
cidated,  with  the  available  evidence  suggesting  that  mild
and  severe  presentations  of  MAS are not part  of a single  dis-
ease  spectrum  but  could  involve  different  aetiologies  and
risk  factors,  with  severe  MAS presenting  with  other  prob-
lems  in  addition  to  meconium  aspiration  such as  infection  or
chronic  asphyxia.3,4 The  risk  factors  associated  with  severe
MAS  have  been  classified  into  maternal,  intrapartum  and
neonatal  factors,2 and  many  studies  have been devoted  to
the  subject,  some  with  contradictory  results.5

The  presence  of  MSAF  in itself  does  not explain  severe
cases  of  MAS, and given  the importance  of  early  diagnosis,
we  decided  to  carry  out a  study  with  the aim  of  identifying
factors  associated  with  more  severe  presentations  of MAS  in
our  catchment  population.

We conducted  a  retrospective  descriptive  study  including
all  cases  of  MAS  managed  in the neonatal  intensive  care unit
(NICU)  of  our  hospital  between  January  2012  and  May  2018.
We  collected  data  by  reviewing  obstetric  and  neonatal  elec-
tronic  health  records  in our  hospital’s  system.  We  classified
the  risk  factors  under study  into  three  groups:  mater-
nal  variables,  intrapartum  variables  and neonatal  variables
(Table  1).  We  classified  MAS  cases  by  severity  into  2  cate-
gories  using  the  scheme  proposed  by  Cleary  and  Wiswell1:
severe,  defined  as  requiring  mechanical  ventilation  (MV)
for  48  h, and  nonsevere  (mild/moderate),  defined  as  not
requiring  MV or  MV  lasting  less  than 48  h.  We  performed  the
statistical  analysis  with  the  software  SPSS  (version  23).
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de aspiración meconial: factores sugerentes de mala evolución. An
Pediatr (Barc). 2021;94:333---335.

During  the  study  period,  the  hospital  managed  a total  of
31  324  deliveries  and  48  cases  of MAS,  corresponding  to  an
incidence  of 0.15%.  Of  all cases,  we  were  able  to  collect
data  for  29  patients,  51.7%  female  and  48.3%  male.  In  terms
of  severity,  52%  of the  cases  of  MAS  were  severe  (n = 15) and
48%  nonsevere  (n  =  14).  In  the group of  severe  MAS,  1 patient
died  (6.6%)  and 3 (20%) had  long-term  neurologic  sequelae.

None  of  the maternal  variables  under  study  (maternal
age,  primiparity  or  duration  of  pregnancy),  was  associated
significantly  with  severe  MAS.

When  it  came  to  the intrapartum  variables,  intrapartum
fever,  the Apgar  scores  and  resuscitation  with  intubation,
chest  compressions  or  vasoactive  drugs  were  not  significan-
tly  associated  with  severe  MAS in  our  sample,  either.

The  intrapartum  variables  significantly  associated  with
severe  MAS  were  urgent  caesarean  section  due  to  non-
reassuring  foetal  status  (NRFS)  and  the total  duration  of
rupture  of  membranes  (ROM).

The  neonatal  variables associated  with  severe  MAS  were
the  pH at  admission,  contrary  to  previous  studies  that  did
not find a  significant  association,2 a  high  fraction  of  inspired
oxygen  (FiO2) at admission  (28.6%  of  infants  with  severe
MAS  required  a FiO2 of 30%---60%  and 85.7%  a  FiO2 >  60%),  the
need  of surfactant  and  treatment  with  inhaled  nitric  oxide
(iNO).

Although  the association  with  the  need  for  surfactant
and  with  treatment  with  iNO  were  statistically  significant,
we  did not consider  these  factors  predictors  of  poorer
outcomes,  as  their  use  intrinsically  implies  more  severe
MAS  and therefore  this would be  an expected  associa-
tion.

In  the  multivariate  logistic  regression  analysis  performed
to  identify  predictors  of  severe  MAS,  the only  variable  that
remained  significant  for  prediction  of severe  disease  after
adjusting  for  all  other  variables  (P  <  .01).  We  generated
receiver-operating  characteristic  (ROC)  curves  to  establish
the  optimal  cut-off  points  for  the  FiO2 at admission,  the pH
at  admission  and the  total  duration  of  ROM  (Fig. 1).

Based  on  our  findings,  patients  with  a  diagnosis  of  MAS
that  required  urgent  caesarean  delivery  due  to  NRFS,  dura-
tion  of  ROM  of  less  than  6  h,  a  FiO2 at  admission  greater
than  35%  and  a  pH  at admission  of  less  than  7.22  are  at
higher  risk  of  developing  severe  disease,  and  FiO2 was  the
best  predictor  after  adjusting  for the rest  of  the  variables.
These  conclusions  must  be interpreted  with  caution,  as  the
main  limitation  of  the study  was  its  small  sample  size.
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SCIENTIFIC  LETTERS

Table  1  Maternal,  intrapartum  and  neonatal  variables  associated  with  the  severity  of  MAS.

Mild/moderate  MAS  (n  =  14)  MAS  severe  (n  = 15)  Statistical  significance  (P)

Maternal  variables

Maternal  age  (years)  29.50  ±  5.21  29.92  ±  6.63  .999c

Primiparity  12  (85.7%)  7 (50%)  .103b

Gestational  age  (weeks)  39.72  ±  1.93  40.06  ±  1.19  .847c

Intrapartum  variables

Duration  of  ROM (h)  7.86  ± 7.86  5.16  ± 12.71  .031c

Intrapartum  fever  2 (14.3%)  1 (6.7%)  .598b

REA  IV-V  2 (14.3%)  2 (13.3%)  .999b

1’  Apgar 5.71  ± 2.49 4.86  ± 2.18  .427c

5’  Apgar 7.50  ± 2.18 6.71  ± 1.77 .227c

Caesarean  due  to  NRFS 4  (28.6%) 11  (73.3%) .016a

Neonatal  variables

Sex  .573a

Male  6 (42.9%)  8 (57.1%)

Female  8 (57.1%)  7 (46.7%)

Weight (g)  3.337.86  ± 473.03  3.356.53  ±  385.37  .880c

pH  at  admission  7.29  ± 0.12  7.12  ± 0.16  .011c

FiO2  at  admission  (%)  33.57  ±  17.28  81.20  ±  24.70  <.001c

CRP  at  admission  (mg/L)  6.36  ± 6.40  19.63  ±  33.35  .247c

WBC  at  admission  (cells/mL)  21.544  ±  10.080  19.905  ± 10.829  .720c

Need  of  surfactant  3 (21.4%)  11  (73.3%)  <.01a

Administration  of  iNO  0 9 (69.2%)  <.001b

Continues variables expressed as mean ± standard deviation. Qualitative variables expressed as n  (%).
iNO, inhaled nitric oxide; NRFS, non-reassuring foetal status; RDR, resuscitation in delivery room; ROM, rupture of membranes; WBC,
white blood cell count.

a
�

2 test.
b Fisher exact test.
c Mann---Whitney U  test.
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Fig.  1  ROC  curves  for  FiO2 (A),  pH  at admission  (B)  and  duration  of  ROM  (C).  A:  FiO2 >  35%  predicts  severe  MAS  with  a  sensitivity

(Sen) of  93%  and  a  specificity  (Spe)  of 72%;  FiO2 >  65%  showed  a  Sen  of  73%  and  a  Spe  of  93%  for  severe  MAS,  with  an  area  under  the

curve (AUC)  of  0.93  (95%  confidence  interval  [CI],  0.85---1).  B:  A  pH at admission  <7.22  was  associated  with  severe  MAS,  with  a  Sen

of 71.4%  and  a  Spe of  75%;  a  pH at  admission  <7.12  was  associated  with  severe  MAS  with  a  Sen  of  50%  and  a  Spe  of  91.7%,  with  an

AUC of  0.789  (95%  CI,  0.616---0.962).  C:  A duration  of ROM  < 6  h  was  associated  with  severe  MAS  with  a  Sen  of  85.7%,  a  Spe  of  64.3%

and an  AUC  of  0.737  (95%  CI,  0.541---0.933).
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Organisation and  assessment of
urgent  paediatric telephonic hospital
care  during the  COVID-19 pandemic�

Organización y valoración de la atención
telefónica  urgente  hospitalaria pediátrica ante
la  pandemia  COVID-19

Dear  Editor:

In  response  to the pandemic  caused  by  the  severe  acute
respiratory  syndrome  coronavirus  2 (SARS-CoV-2),  the Span-
ish  government  declared  the state  of  alert  on  March  14
(Royal  Decree  463/2020).  Due to  the extraordinary  increase
in  the  demand  for  adult  emergency  care  and  the low  impact
on  paediatric  services,  the Community  of  Madrid  reorgan-
ised  paediatric  care,  centralising  paediatric  emergency  care
preferentially  in 2  tertiary  care  hospitals  between  March  21
and  May  6.

During  this  period,  telemedicine  was  one  of  the  tools  used
by  health  care  providers  to  facilitate  the management  and
follow-up  of  patients  with  COVID-19  or with  chronic  diseases
(such  as  diabetes  or  psychiatric  disorders).1---6

In light  of  the  new  situation  involving  the lockdown,  the
reduction  in the centres  offering  paediatric  care  and  the
overwhelming  demand  for  health  care  call  lines  by  adult
patients,  the  hospital  organized  a  new  urgent  call  line  for
the  paediatric  population  (age  <  18  years).

The  aim  of our  study  was  to  describe  the organization
of  urgent  telephonic  paediatric  care offered  from  the hos-
pital  setting  during  the  COVID-19  pandemic  and  learn  how
the  service  is  perceived  by  health  providers  involved  in its
delivery.

� Please cite this article as: Gaitero Tristán J, Bascuas Arribas
M, Parera Pinilla CL, Jiménez García R. Organización y valoración
de la atención telefónica urgente hospitalaria pediátrica ante la
pandemia COVID-19. An Pediatr (Barc). 2021;94:335---336.

We  performed  a  descriptive  study  with  collection  of
data  between  March  20 and May 3  at  the Hospital  Uni-
versitario  Infantil  Niño  Jesús.  During  this period,  phone
calls  received  by  the  hospital  switchboard  seeking  medical
consultation  were transferred  to the  personal  mobile  phone
of the  on-call  paediatrician,  facilitating  distance  work.  The
line  was  operative  between  8am  and  9pm,  7  days  a  week.
Daily  shifts  (morning/afternoon)  were assigned  through  the
Doodle  scheduling  tool,  staffing  each  shift  with  2 or  3  paedia-
tricians.  Paediatricians  took  the  patient  history  by  telephone
and  requested  complementary  photographs  and videos  to
be  submitted  to the hospital  email  address.  If needed,  the
paediatricians  wrote  prescriptions  through  the  prescription
system  of  the  official  board  of  physicians  of  Madrid.  For
the  first week  of telephonic  care,  we  collected  data  on  the
reasons  for  consultation  and the  need  for  referral  to  the
emergency  department.

At  the end  of  the telephone  care programme,  we  made
an  anonymous  survey  of  the providers  that  staffed  the  call
line  through  an  online  questionnaire  comprised  of  13  items
(Table  1).

The  service  received  1899  calls  (a mean  of 42  a day).
We  analysed  the reasons  for  consultation  for  the  270 calls
received  in week  1: respiratory  infection  with  fever  (33.3%),
fever  without source  (12.9%),  gastrointestinal  symptoms
with  vomiting  and/or  diarrhoea  (9.3%),  cutaneous  lesions
(9.3%),  falls/accidents  (5.5%),  health-related  questions
(newborn  care  and  vaccines)  (7.4%),  questions  regarding
COVID-19  (5.7%)  and other  (16.6%).  Twenty-one  percent  of
patients  were  referred  to  the  emergency  department,  and
the  most  frequent  reason  for  referral  was  breathing  diffi-
culty,  followed  by  fever  without  source.

Of  the total  of  52  physicians  that  staffed  the  call  line,  32
participated  in  the survey  (response  rate,  60%).  The  median
age  of  participants  was  32  years  (interquartile  range  [IQR],
27---44),  48%  had  less  than  5 years  of  experience,  10%  5 to 10
years  of  experience  and  37%  more  than  15  years.  Also,  58%
had  worked  in primary  care in  the past  and 83% did  on-call
shifts  in  the emergency  department.  The  median  of  shifts
they  covered  in the call  line  was  4 (IQR,  2---7).
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