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Hemorrhagic Disease of the Newborn (HDN ), now known Vitamin K Deficiency Bleeding
Disorder (VKDBD), has been a recognized clinical entity for over 150 years, and the
discovery of vitamin K led to a Nobel Prize for Dam and Doisy in 1943. Vitamin K given to
newborns as a routine has been the standard recommendation by the American Academy of
Pediatrics since 1961, and reaffirmed in 2003 (1).Vitamin K by injection is mandatory in the
United States (2) and other countries.

Despite its wide professional acceptance and successful application (3), the subject of routine
vitamin K for newborns has not been adopted by major international health organizations
such as WHO, UNICEF and other aid agencies. In 2005, Lancet published a special series on
neonatal mortality in developing countries and a follow-up in 2006 (4) which failed to address
or even mention HDN, or VKDBD or Vitamin K. Nor are these are included in a 2006 WHO
guide for pregnancy and newborn care (5) which serves as a guide and standard of care
especially for developing countries.

These omissions are surprising and regrettable since clinically significant unexpected
bleeding occurs in 2.5 to 17.0 per thousand newborns not given vitamin K prophylactically
(1) in the gastrointestinal or urinary tract, the umbilical stump and intracranially. Late VKDB
is often manifesting as sudden central nervous system hemorrhage, and ranges from 4.4 to 7.2
per 100,000 births (1, 3). This may be an under reporting as non traumatic intracranial
hemorrhage is a common cause of death in neonates and my not be attributed to late VKDB
especially in developing and transition countries.

Controversy during the 1990s has been settled with the consensus that Vitamin K given
intramuscularly is safe method of preventing early and late VKDB. Debates re oral versus
intramuscular roués notwithstanding, vitamin K is a beneficial and inexpensive saver of lives,
preferably given intramuscularly at birth, greatly reducing risk of late VKDBD and
intracranial hemorrhages.

A study from Vietnam reports an estimated incidence of late onset vitamin K deficiency
bleeding in infants who received no prophylaxis was 116 per 100,000 births (142 and 81 in
rural and urban areas respectively) with mortality of 9% (6). Late HDN presents especially
among low birth with exclusively breast fed infants, often with intracranial hemorrhages
without other signs of bleeding. Reports from Turkey of late HDN indicate this is a
widespread problem (7-9). In India where routine vitamin K prophylaxis is not practiced on
hospital reports on 42 cases of late HDN with intracranial hemorrhage over a four year period

(10).

Public health policy in developing countries should place intramuscular injection of vitamin
K for all newborns (along with other preventive measures such as tetanus and other
immunization, professional supervision of prenatal care and deliveries, eye and cord care,
vitamin A and D supplements, among other measures recommended.

Even in Europe, late HDN is still reported, as in the Netherlands at 3.2/100,000 live births in
2005 despite nearly universal use of oral vitamin K (11). Cases of late HDN with intracranial



hemorrhage with severe neurological sequelae still occur in the US where home deliveries
and parental refusal of vitamin K injections have become more common (12), as well as in the
UK where oral vitamin K is now nearly universally used although by a variety of protocols
used (13). A Cochrane review of 2000, renewed in 2003, supports use of vitamin K for all
newborns(14). The weight of evidence indicates that vitamin K by injection has the advantage
over oral route since one dose suffices while orally more than 3 doses are required.

WHO has the professional leadership responsibility to state what is beneficial according to
current professional standards. WHO currently recommends immunizations (e.g., Hib,
pneumococcal pneumonia) and other procedures protective and meant to reduce preventable
morbidity and mortality, yet not all countries adopt these at the same moment. The
international community has adopted Millennium Development Goals including targets of
reduction of maternal and child morbidity and mortality. While VKDBD is clearly not the
major cause of current excess morbidity and mortality of infants, it is a preventable problem
and should be adopted internationally. Many mid level developing and transition countries
Can mange the modest cost of this measure.

Vitamin K should be recommended by WHO, UNICEF and other international health
organizations and funders for routine, mandatory prophylaxis for newborns and made widely
known through relevant publications and media coverage.

Summary

1. VKDBD is a significant neonatal threat which is entirely preventable by universal
prophylaxis for newborns with a safe and inexpensive intervention that is akin to
immunization e.g. for neonatal tetanus.

2. While the danger is greater in developing countries it is still important in the European
Region, including in Western Europe.

3. Professional confusion on the topic generated in the 1990s, and widespread neglect of the
subject was indicated by non inclusion of this subject in recent major reviews of neonatal
mortality such as that in Lancet in 2005 and 2006.

4. The oral or low dose IM options to the well established, proven and safe IM route

have resulted in appearance of late HDN as intracranial hemorrhages, so if you present these
alternatives you must emphasize the need for multiple dosages required of the "alternatives".
5. WHO must in my view issue a special policy statement on this world wide problem as part
of efforts to reduce the burden of neonatal mortality and morbidity especially in relation to
low birth weight, exclusively breast fed infants.

6. International efforts to reduce infant and child mortality as in the Millennium Development
Goals should include funding and organizing universal Vitamin K for newborns.

7. WHO leadership with sister agencies such as UNICEF and international funding agencies,
bilateral aid programs and with member states would enhance efforts to gain control of this
totally preventable problem.

8. The statement should include recommended standing orders for national governments and
other agencies re mandatory vitamin K administration preferably by IM or if by mouth in
multiple dosages.

9. The secondary gains from mandatory vitamin K at childbirth would be in promoting
delivery under medical care or supervision, and raising standards of measurable care in
delivery centers.

10. The available cumulative evidence makes this a public health matter of very high
importance.

In short, a clear policy statement by WHO Geneva would clarify the issue for responsible
implementation on a world wide scale, including gaining recognition and possibly funding
support by international and bi-national funders. The final responsibility is with national
governments but it is not solely a matter for individual health care providers, and WHO has
the responsibility for leadership on this issue.



10.

1.

12.

13.

14.

References

Committee on Fetus and Newborn, Policy Statement. Controversies concerning
vitamin K and the newborn. Pediatrics. 2003;112: 191-92.

Tulchinsky TH, Patton MM, Randolph LA, Meyer MR, Linden JV. Mandating
vitamin K prophylaxis for newborns in New York State. American Journal of Public
Health, 1993;83:1166-68.

Zipursky A. Prevention of Vitamin K deficiency bleeding in newborns. British
Journal of Haematology 1999;104:430.

Knippenberg R, Lawn JE, Darmstadt GL, Begkoyian G, Fogstad H, Walelign N, Paul
VK; Lancet Neonatal Survival Steering Team. Systematic scaling up of neonatal care
in countries. Lancet. 2005 Mar 19-25;365:1087-98.

World Health Organization. Integrated Management of Pregnancy and Childbirth:
Pregnancy, Childbirth, Post partum and Newborn Care: A Practical Guide for
Essential Practice. Geneva, WHO, 2006.

Danielsson N, Hoa DP, Thang NV, Vos T, Loughnan PM. Intracranial haemorrhage
due to late onset vitamin K deficiency bleeding in Hanoi province, Vietnam. Archives
of Diseases in Childhood — Fetal and Neonatal Edition. 2004;89:F546-50.

Bor O, Akgiin N, Yakut A, Sarhus F, Kose S. Late hemorrhagic disease of the
newborn. Pediatrics International. 2000 Feb;42:64-6.

Zengin E, Sarper N, Tiirker G, Corapgioglu F, Etus V. Late haemorrhagic disease of
the newborn. Annals of Tropical Paediatrics. 2006;26:225-31

Per H, Kumandas S, Ozdemir MA, Gumus H, Karakukcu M. Intracranial hemorrhage
due to late hemorrhagic disease in two siblings. Journal of Emergency Medicine.
2006;31:49-52.

Pooni PA, Singh D, Singh H, Jain BK. Intracranial hemorrhage in late hemorrhagic
disease of the newborn. Indian Pediatrics. 2003;40:243-8.

Ijland MM, Pereira RR, Cornelissen EA. Incidence of late vitamin K deficiency
bleeding in newborns in the Netherlands in 2005: evaluation of the current guideline.
European Journal of Pediatrics. 2007 Mar 1; [Epub ahead of print]

Hubbard D, Tobias JD. Intracerebral hemorrhage due to hemorrhagic disease of the
newborn and failure to administer vitamin K at birth. Southern Medical Journal.
2006;99:1216-20.

McNinch A, Busfield A, Tripp JH. Vitamin K deficiency bleeding in the Great
Britain and Ireland; British Paediatric Surveillance Unit Surveys, 1993 - 94 and 2001
- 02. Archives of Diseases of Children. 2007 May 30; [Epub ahead of print]

Puckett RM, Offringa M. Prophylactic vitamin K for vitamin K deficiency bleeding
in neonates (Cochrane Review). The Cochrane Database of Systematic Reviews 2000,
Issue 4. Art. No.: CD002776. DOI:10.1002/14651858.CD002776.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Knippenberg+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Lawn+JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Darmstadt+GL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Begkoyian+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Fogstad+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Walelign+N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Paul+VK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Paul+VK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&itool=PubMed_Abstract&term=%22Lancet+Neonatal+Survival+Steering+Team%22%5BCorporate+Author%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Danielsson+N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Hoa+DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Thang+NV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Vos+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Loughnan+PM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22B%C3%B6r%20O%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Akg%C3%BCn%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yakut%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sarhu%C5%9F%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22K%C3%B6se%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zengin%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sarper%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22T%C3%BCrker%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Corap%C3%A7io%C4%9Flu%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Etu%C5%9F%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Per+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kumandas+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ozdemir+MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Gumus+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Karakukcu+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pooni+PA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Singh+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Singh+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Jain+BK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ijland%20MM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pereira%20RR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cornelissen%20EA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hubbard%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tobias%20JD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McNinch%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Busfield%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tripp%20JH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

	Committee on Fetus and Newborn, Policy Statement.  Controver
	Tulchinsky TH, Patton MM, Randolph LA, Meyer MR, Linden JV. 
	Zipursky A. Prevention of Vitamin K deficiency bleeding in n
	Danielsson N, Hoa DP, Thang NV, Vos T, Loughnan PM. Intracra
	Bör O, Akgün N, Yakut A, Sarhuş F, Köse S. Late hemorrhagic 
	Per H, Kumandas S, Ozdemir MA, Gumus H, Karakukcu M. Intracr
	Ijland MM, Pereira RR, Cornelissen EA. Incidence of late vit
	Hubbard D, Tobias JD. Intracerebral hemorrhage due to hemorr
	McNinch A, Busfield A, Tripp JH. Vitamin K deficiency bleedi
	Puckett RM, Offringa M. Prophylactic vitamin K for vitamin K

