Self-Archive Note
This is an Author Accepted Manuscript (AAM).

This article has been accepted for publication in Archives of Disease in Childhood Fetal and Neonatal Edition, 2024 following
peer review, and the Version of Record can be accessed online at http://dx.doi.org/10.1136/archdischild-2023-326737

© P Clarke, ND Embleton, M Fewtrell, DJ Harrington, AM Kelly, N Moris, A Patto,
V Ponnusamy, V Vasu, MJ Shearer.

Should a retraction, expression of concern, or significant correction be applied to the Version of Record, the AAM must state this
and link clearly to the published notice. Any permitted translations of this manuscript must state: “This is an unofficial translation
of a manuscript that has been accepted for publication by BMJ. Neither BMJ or its licensors have endorsed this translation.”

Letter to the Editor:

Vitamin K — missed at peril: the case for extra supplementation to
prevent deficiency in breastfed preterm infants

Paul Clarke!? Nicholas D Embleton®#, Mary Fewtrell>®, Dominic J Harrington’2,
Anne M Kelly®, Naomi Moris'®, Alexander Patto!, Vennila Ponnusamy*?, Vimal
Vasul314 Martin J Shearer®.

1. Neonatal Intensive Care Unit, Norfolk and Norwich University Hospitals NHS Foundation
Trust, Norwich, UK

2. Norwich Medical School, University of East Anglia, Norwich, UK

3. Newcastle Neonatal Service, Newcastle Hospitals NHS Trust, Newcastle upon Tyne, UK

4. Faculty of Medical Sciences, Newcastle University, Newcastle upon Tyne, UK

5. Department of Population, Policy and Practice Research and Teaching, University College
London (UCL) Great Ormond Street Institute of Child Health, London, UK

6. Department of Paediatrics, Great Ormond Street Hospital for Children NHS Foundation Trust,

London, UK

7. The Nutristasis Unit, Synnovis, St. Thomas’ Hospital, London, UK

8. School of Biosciences and Medicine, University of Surrey, UK

9. Department of Haematology, Great Ormond Street Hospital, London, UK

10. The Francis Crick Institute, 1 Midland Way, London, UK

11. NanoPhotonics Centre, University of Cambridge, Cambridge, UK

12. Neonatal Intensive Care Unit, St Peter’s Hospital, Ashford and St Peter’s NHS Foundation trust,
Chertsey, UK

13. Department of Neonatal Medicine, William Harvey Hospital, Ashford, UK

14. School of Biosciences, University of Kent, Canterbury, UK

15. Centre for Haemostasis and Thrombosis, Guy’s and St. Thomas’s NHS Foundation Trust,
London, UK

Correspondence to: Prof. Paul Clarke paul.clarke@nnuh.nhs.uk



about:blank

Vitamin K deficiency bleeding (VKDB) is a rare but potentially-devastating disease which is
essentially preventable by prophylactic vitamin K (VK) at birth, and adequate dietary VK intake
thereafter. The ultimate consequence of missing prophylaxis, especially for exclusively-breastfed
preterm babies, was highlighted by the tragic death of a 34-week gestation boy who suffered
catastrophic intracranial VKDB 4-weeks post discharge.! The hospital’s omission of VK at birth -
despite parental wishes - was deemed “gross failure in medical care amounting to neglect” by the
Coroner.!

Parents have the right to decline VK prophylaxis against medical advice and are not deemed
neglectful, even though this places their newborns at risk of serious harm. Parental refusal of VK
prophylaxis, and thus number of babies at risk of VKDB, is increasing.?® Conflation of the VK ‘shot’
with anti-vaccine rhetoric on social media may be further contributing.*

Recognising the devastation caused by late VKDB, we wish to emphasise the importance of
assuring both VK prophylaxis at birth and adequate ongoing VK intakes, particularly for breastfeeding
preterm babies. In ex-preterm babies given routine VK prophylaxis at birth, late-onset VKDB cases
are reported in large epidemiological surveys,>® and in our recent experience,® with exclusive
breastfeeding/human milk-only diet the sole identifiable risk factor. For very preterm babies, by the
time of discharge, the large prophylactic VK dose given at birth is distant and its protective efficacy
will have waned substantially such that they have become completely reliant upon adequate ongoing
dietary VK intake for sustained protection.

A preterm infant on full exclusive-breastmilk feeds (150mL/kg/day) receives only a thirtieth
of their currently recommended VK intake of 8-10ug/kg/day.® A prospective observational study in
exclusively-breastfed preterm infants who all received intramuscular prophylaxis at birth showed that
some already had undetectable VK (phylloguinone) concentrations prior to discharge; importantly,
the majority who remained exclusively breastfed post-discharge had compelling biochemical evidence
of functional subclinical VK deficiency by 2-3 months corrected age.®

Current multivitamin supplements (Abidec/Dalivit) given to breastfed preterm infants
throughout infancy provide recommended vitamin D intake (also supplementary A, B, C vitamins),
but contain no VK. VK is the forgotten vitamin. Until a more-complete VK-containing multivitamin
supplement is commercially available, we recommend routine additional VK, supplementation of
preterm infants from the time of exclusive, unfortified breastmilk feeding/discharge to improve intakes
in early infancy and guard against subsequent deficiency.

We suggest supplementation continues until at least 3 months corrected age. Options could
include: i) NeoKay oral drops (Neoceuticals Ltd; 200ug/mL VK;) dose 50ug (0.25mL via dropper)
once daily to provide daily VK intake comparable to that from formula milks which are supplemented
to meet current recommendations (VK; content typically 60-80ug/L); ii) Neokay oral capsules
(Neoceuticals Ltd) 1mg VK: (one capsule) once weekly; iii) oral Konakion MM Paediatric
(phytomenadione 2mg in 0.2mL; Neon Healthcare Ltd) capsules, 2mg once monthly; iv)
intramuscularly, a single further Konakion MM Paediatric 1mg injection at discharge - this should
protect for up to 3 months and would avoid compliance issues but may be far less acceptable to parents
and babies. Any chosen intervention merits surveillance but all should prevent subclinical VK
deficiency in early infancy and abolish the very small but real risk of clinical VKDB in otherwise-
healthy breastfed preterm infants. This would potentially save lives, including those who missed
prophylaxis at birth.

Regarding exclusively breastfed term infants: a recent observational study suggests that they
too should be given daily oral VK1 supplementation during their first 3 postnatal months to avoid the
risk of VK insufficiency.’

The National Institute for Health and Care Excellence (NICE) has made recommendations for
vitamin D supplementation to prevent deficiency. We request that NICE now reviews the need for
wider practice change for VK supplementation to protect all future preterm and term breastfed infants
from another entirely-preventable essential micronutrient deficiency.
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