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of  Asociación Española de Pediatŕıa. This is  an open access article

under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

A neonatal hypocalcemia due to
maternal  vitamin D deficiency.
Reviewing supplementation�

Hipocalcemia neonatal precoz por déficit de
vitamina D materna. Replanteando  la
suplementación

Dear Editor:

Neonatal  hypocalcaemia  is  a  common  and  potentially  severe
metabolic  disorder  of  variable  aetiology.  Vitamin  D  defi-
ciency  (VDD)  has been  described  as  a cause  of  neonatal
late-onset  hypocalcaemia  (NLOH).  We  describe  our  experi-
ence  with  2  cases  of  neonatal  early-onset  hypocalcaemia
(NEOH)  associated  with  neonatal  and maternal  VDD.

Case  1:  newborn  girl  that  developed  pathologic  tremors
at  40  h  post  birth.  The  mother  was  of  European  ascent
exposed  to  sunlight  less  than  30  min a day.  The  patient  was
born  in  March  at  38  weeks  of gestation  with  a birth  weight
3590  g  in an  uncomplicated  vaginal  delivery.  Testing  found
serum  levels  of ionized  calcium  of  4.2  mg/dL,  total  calcium
of  8.1  mg/dL  and  vitamin  D of 14  ng/mL.  The  infant  was
given  calcium  gluconate  10%  orally  at a dose  of  2  mL/kg/day,
which  improved  the  clinical  manifestations.  Testing  in the
mother  found  levels  of  vitamin  D of 13  ng/mL  and of  parathy-
roid  hormone  (PTH)  of 82.8  pg/mL  (15---65 pg/mL).

Case  2: newborn  boy  that  exhibited  hypotonia  and
lethargy  at  48  h post  birth.  The  mother  was  of  Arabic  ances-
try  with  no  exposure  to  sunlight.  The  boy  was  born  in
February  in  an uncomplicated  delivery  at 40  weeks  of  ges-
tation,  with  a birth weight  of  3180  g.  He  had serum  levels  of
ionized  calcium  of  3.27  mg/dL,  total  calcium  of 8.2  mg/dL
and  vitamin  D  of  7.1  ng/mL.  Calcium  gluconate  10%  was
administered  to  the patient  by  the  oral  route  at a  dose  of
2  mL/kg/day,  which improved  the  clinical  manifestations.
The  mother  had  serum  levels  of  vitamin  D  of  4.2  ng/mL,
of  PTH  of  57.9  pg/mL,  of  total  calcium  of  8 mg/dL  and  of
phosphorus  of  2.5  mg/dL.

Both  mothers  resided  in Teruel  (latitude,  40.25◦)  and  had
a  skin  phototype  of  1---2 in the  Fitzpatrick  scale,  a low level
of  physical  activity  (took  some walks  each  week)  and  a  body
mass index  under  30  kg/m2, and  neither  was  taking  vitamin
D.  Both  mothers  were  treated successfully  with  calcifediol
supplementation.

Tremors  are  the most frequent  paroxysmal  manifesta-
tions  in  the  neonatal  period,  and hypotonia  and  lethargy
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are  nonspecific  symptoms  found  in neonatal  metabolic  dis-
orders.  They  must  be  assessed  as  early  warning  signs  of
disorders  like  hypocalcaemia  and  VDD.1

The  main  symptoms  of  neonatal  hypocalcaemia  are  agi-
tation,  tremors,  lethargy,  seizures,  changes  in muscle  tone,
stridor  or  prolongation  of  the QTc  interval  (>0.4  ms).  A dis-
tinction  is  made  between  NEOH  (the  first  3---4  days  of life)
and  NLOH  (the  next  5---10 days)  (Table  1). Historically,  vita-
min  D  deficiency  has  not  been  considered  a cause  of  NEOH.
The  evidence  shows  a probable  association  between  ethnic-
ity,  maternal  vitamin  D levels  and neonatal  serum  calcium
levels,2 so that  maternal  vitamin  D levels  and  neonatal  cal-
cium  levels  may  vary depending  on  the maternal  phototype
or  cultural  factors,  and  previous  data  suggest  that  higher
supplementation  doses  may  have a positive  impact  on  the
infant,  including  on  calcium  levels  (Table 2).3

In  Spain,  one  study  found  that  even  with  multivitamin
supplementation  including  200 IU/day  of  vitamin  D, 63%  of
pregnant  women  have  insufficient  vitamin  D levels  and 26%
deficient  levels.4 Another  study  found  levels  under  20  ng/mL
in  64.4%  of  mothers  and  41.3%  of  neonates  and identified
multiple  gestation  and  non-European  ethnicity  as  risk  factors
for hypovitaminosis  D, and  maternal  supplementation,  phys-
ical  activity  and sunlight  exposure  as  protective  factors.5

Although VDD  is  very  prevalent  and  underdiagnosed,  the
authors  of systematic  reviews  with  meta-analysis  have  been

Table  1  Causes  of  neonatal  hypocalcaemia.a

Neonatal  early-onset

hypocalcaemia

Neonatal  late-onset

hypocalcaemia

Preterm  birth  Vitamin  D deficiencyb

Intrauterine  growth  restriction  Hypoparathyroidism

Hypomagnesaemia  Maternal

hyperparathyroidism

Hyperbilirubinaemia  Calcium

malabsorption

Toxaemia  Diuretic  drugs

Perinatal  asphyxia  Alkalosis

Maternal type  1  diabetes  Hypomagnesaemia

Maternal hyperparathyroidism Hyperphosphataemia

Anticonvulsant  drugs Citrate  in transfusions

(chelating  agent)

Phototherapy

a Neonatal hypocalcaemia: serum total calcium <8 mg/dL

(2  mmol/L) or  ionized calcium <4.4 mg/dL (1.1 mmol/L), in term

neonates and preterm neonates with birth weights greater than

1500 g, and total calcium <7  mg/dL (1.75 mmol/L) or ionised cal-

cium <4 mg/dL (1 mmol/L) in very low  birth weight neonates or

neonates weighing <1500 g.
b Vitamin D level: normal (>30 mg/mL), insufficient

(15---30 mg/mL) deficient (<15 mg/mL).
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Table  2  Benefits  of  isolated  vitamin  D  supplementation  found  in  systematic  reviews.

Benefits  described  by  Harvey  et al.

Birth  weight  Observational  Combined  regression  coefficient,  5.63  g/10%  of  maternal

vitamin  D;  95%  CI,  1.11---10.16  ga

Birth  bone  mass Observational  5  of  8 OSs  found  a  statistically  significant  association

Neonatal serum  calcium  levels Meta-analysis  DM,  0.05  mmol/L;  95%  CI, 0.02---0.05  mmol/La

Benefits  described  by  Palacios  et  al.

Preeclampsia Meta-analysis  RR,  0.48;  95%  CI,  0.30---0.79;  4  RCTsa

Gestational  diabetes Meta-analysis  RR,  0.51;  95%  CI,  0.27---0.97;  4  RCTsa

Low  birth  weight Meta-analysis  RR,  0.55;  95%  CI,  0.35---0.87;  5  RCTsa

Severe  postpartum  haemorrhage  Meta-analysis  RR,  0.68;  95%  CI,  0.51---0.91;  1  RCTa

Preterm  birth  (< 37  W  G)  Meta-analysis  RR,  0.66;  95%  CI,  0.34---1.30;  7  RCTs

CI, confidence interval; DM, difference of  means; OS, observational study; RCT, randomised clinical trial; RR, relative risk; WG, weeks

of gestation.
a Statistically significant.

cautious  in recommending  isolated  vitamin  D supplementa-
tion  during  pregnancy,  as  the potential  relationship  of  this
practice  with  preterm  birth  has  not  been  well  established,
although  the  relative  risk  is  less  than  1 and  not  statistically
significant  (Table  2).6

Given  the  above,  and  taking  into  account  that  the
immigrant  population  in Spain  is  growing,  we  recommend
suspecting  VDD  as  a possible  cause  of  neonatal  hypocal-
caemia,  whether  of  early  or  late  onset,  routine screening
of pregnant  women  for  VDD and  isolated  vitamin  D supple-
mentation  on  a  case-by-case  basis  based on  the  results,  as
the  potential  benefits  to  pregnant  women  and  infants  seems
to  outweigh  the risks.

References

1. Collins M, Young M. Benign neonatal shudders, shivers, jitteri-

ness, or tremors: early signs of  vitamin D deficiency. Pediatrics.

2017;140:e20160719.

2. Thomas TC, Smith JM, White PC, Adhikari S. Transient

neonatal hypocalcemia: presentation and outcomes. Pediatrics.

2012;129:1461---7.

3. Harvey NC, Holroyd C, Ntani G, Javaid K,  Cooper P, Moon R, et  al.

Vitamin D  supplementation in pregnancy: a systematic review.

Health Technol Assess. 2014;18:1---190.

4. De la  Calle M, García S, Duque M, Bartha JL. Vitamin D concen-

trations are decreased in singleton and twin pregnancies. Med

Clin (Barc). 2016;147:371---2.

5. Blarduni E, Arrospide A, Galar M, Castaño L,  Mar J, Grupo GOI-

VIDE. Factores asociados a  la prevalencia de hipovitaminosis D

en mujeres embarazadas y sus recién nacidos. An Pediatr (Barc).

2019;91:96---104.

6. Palacios C, Kostiuk LK, Peña-Rosas JP. Vitamin D supplementa-

tion for women during pregnancy. Cochrane Database Syst Rev.

2019;7:CD008873.

Víctor  Adán  Lanceta ∗,  Nuria  Martín  Ruiz,
Silvia  Benito  Costey,  Roberto  Alijarde  Lorente,
José  Miguel  Martínez  de Zabarte  Fernández

Servicio  de  Pediatría,  Hospital  General  Obispo  Polanco,

Teruel,  Spain

∗ Corresponding  author.
E-mail  address:  vadan@salud.aragon.es  (V.  Adán  Lanceta).

https://doi.org/10.1016/j.anpede.2020.09.015
2341-2879/ © 2021 Published by Elsevier España, S.L.U. on  behalf
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Dear  Editor:

Subcutaneous  access  is  an alternative  route  for  delivery  of
fluids  and  drugs  that  has  proven  effective  and  is  widely
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2022;96:154---156.

used  in adults.  Its  use  in the paediatric  population  has  been
limited  to  the administration  of  heparin,  insulin  and  vac-
cines,  but  advances  in the care  of  terminally  ill  paediatric
patient  have  expanded  the uses  of  subcutaneous  access
considerably.1

The  aim  of  our  study  was  to  describe  our  experience  with
the  use  of  subcutaneous  access  following  the  introduction  of
paediatric  palliative  care  services  in our  hospital,  to  carry
out  a  brief  review  of  the  current  relevant  literature  and to
propose  possible  additional  uses  of this route.

We  conducted  a  retrospective  and  observational  study  of
patients  admitted  to  a  secondary  care hospital  that  under-
went  subcutaneous  catheterization  in  year 2019.

The  subcutaneous  route  was  used  in 5 patients,  with  a
male-to-female  ratio  of  1.5:1,  a median  age of 6 months
(range,  1  day---11  years)  and  a median  weight  of  4.9  kg
(range,  2.1---16.9  kg).  In  every  patient,  the  first  attempt
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