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Abstract
Background: In Japan, three doses of vitamin K are administered to neonates as prophylactic regimens
against vitamin K deficiency bleeding (VKDB). In this study, we aimed to evaluate the efficacy of this
prophylactic vitamin K regimen using the hepaplastin test (HPT) performed one, two weeks, and one month
after birth. The secondary aim of this study was to evaluate the utility of HPT screening in healthy neonates.

Method: This study included a retrospective analysis of HPT values in neonates born between June 2009 and
February 2018 using the prophylactic regimen implemented in 2011.

Results: The study group included 6075 neonates, of whom 274 (4.5%) had a low HPT value (<40%) at the
time of discharge (approximately one week after birth). Follow-up HPT was performed in 118 neonates at
two weeks, with a low HPT value persisting in 11 neonates (9%). There was no effect of breast or formula
milk on HPT values, and all neonates achieved an HPT value >40% at one month, regardless of whether
vitamin K supplementation was provided at two weeks. None of the infants had underlying diseases that led
to secondary VKDB.

Conclusion: Healthy newborns maintained adequate HPT values with the triple-dose vitamin K
administration, regardless of the feeding method. Therefore, HPT screening might not be essential for
healthy neonates.

Categories: Neurology, Pediatrics
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Introduction
Vitamin K plays a crucial role in the synthesis and activation of coagulation factors II (prothrombin), VII, IX,
and X, which are vitamin K-dependent, along with proteins C and S [1]. There are three recognized forms of
vitamin K: vitamin K1 (phylloquinone), vitamin K2 (menaquinone), and vitamin K3 (menadione) [2].
Inadequate placental transfer, low vitamin K content in breast milk, and immature gut flora impair
intestinal absorption, rendering infants susceptible to vitamin K deficiency [3,4]. Vitamin K deficiency can
lead to severe hemorrhagic diseases (Vitamin K deficiency bleeding; VKDB), such as intracranial
hemorrhage, which can pose life-threatening risks. Hence, prophylactic vitamin K should be administered to
all newborns and infants, although the specific method of administration may vary among different
countries [5].

 In 2010 and 2011, guidelines [6] and modified guidelines [7] for VKDB in infants and newborns were
published by the Pediatric Society of Japan, which recommended the administration of oral vitamin K to
full-term neonates. In Japan, vitamin K2 (menaquinone-4) syrup is typically administered as a preventive
measure. The modified guidelines recommend that the vitamin K regimen include one dose at birth, one
before discharge from the obstetrics department (approximately one week of age), and a third dose on the
one-month medical checkup [7]. Since then, this triple-dose regimen of vitamin K prophylaxis has become
standard practice in Japan. However, despite this vitamin K regimen, VKDB continues to be reported [8]. As
VKBD can develop secondary to hepatobiliary diseases such as biliary atresia and impaired gastrointestinal
absorption of vitamin K, as well as idiopathic vitamin K deficiency, the effectiveness of the oral triple-dose
vitamin K regimen remains to be fully clarified.

Therefore, this study aimed to evaluate the efficacy of a triple-dose vitamin K regimen by retrospectively
analyzing the outcomes of vitamin K screening using the hepaplastin test (HPT). To date, the preventive
effect of vitamin K deficiency from the reported triple-dose regimen has been assessed based on the
incidence of VKDB [5]. In this study, we expected to obtain specific results by evaluating HPT screening,
which would enable us to assess latent vitamin K deficiency. HPT screening for VKDB has routinely been
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performed in Shizuoka Prefecture since its introduction in 1986, according to the guidelines of the Shizuoka
Prefectural Policy Committee for the Prevention of VKDB [9-11]. By performing HPT screening, it was hoped
that the risk of vitamin K deficiency could be identified in advance, allowing for more opportunities to
explore organic diseases thoroughly and consider additional vitamin K administration. The secondary aim of
this study was to evaluate the effectiveness of HPT screening.

Materials And Methods
Description of the study group
The medical records of all neonates born at Fuji City General Hospital between June 2009 and February 2018
were retrospectively reviewed to exclude all neonates admitted to the neonatal intensive care unit, born
prematurely, and/or with low birth weight, as well as those who received vitamin K injections (rather than
vitamin K syrup). Also, patients who received antibiotic treatment were excluded, as it affects intestinal
bacteria and subsequently influences vitamin K metabolism [12,13]. 

Blood samples for HPT were obtained from the heel and were typically collected before feeding. The HPT
was performed using blood samples obtained from the heel and measured using a coagulation (factors II,
VII, and X) deficiency plasma kit (Compound Factor H Assay; Sysmex Corporation, Kobe, Japan), with
correction for the hematocrit value. According to the guidelines of the Shizuoka Prefectural Policy
Committee for the prevention of VKDB [9], vitamin K deficiency was defined as an HPT value of <40%, with
therapeutic thresholds set at <29% for 1-week screening and <37% for 1-month screening [9-11, 14, 15]. The
feeding method (breast milk or formula milk/mixed feeding) at the time of HPT screening was extracted
from the interview sheet completed during the 1-month medical checkup. 

The vitamin K prophylaxis protocol at Fuji City General Hospital
Metetrenone-4 vitamin K2 syrup (KaytwoTM, Eisai Corporation Ltd, Tokyo) was administered orally to all
neonates three times: after birth; once feeding had been established, before discharge from the obstetrics
department (approximately one week after birth); and at the one-month medical checkup. All doses were
administered at the hospital, and no failures were noted. HPT screening was routinely performed at
discharge and during the 1-month checkup before vitamin K administration. Infants with a low HPT (<40%)
at discharge were referred for a follow-up at the pediatric outpatient department. Reexamination of the HPT,
additional oral vitamin K, and a follow-up until the one-month medical examination were left to the
attending physician’s discretion (Figure 1).

FIGURE 1: Vitamin K prophylaxis protocol at Fuji City General Hospital.
Routine administration of three doses of vitamin K2 syrup (black arrows) in combination with HPT screening
(white arrows) at post-natal week one (through our pediatric outpatient clinic). Follow-up screening at the one-
month health checkup is at the attending physician's discretion. Neonates with an HPT of <40% at the one-week
screen are referred for further follow-up at post-natal week two. 

Statistical analysis
Data are presented as the means±SEM and were analyzed using GraphPad Prism ver. 9.5.0 (GraphPad
Software Inc., San Diego, Calif, USA). Two-group datasets were analyzed using one-way ANOVA variance
with the Mann-Whitney U test. A p-value ≤0.05 was considered statistically significant.
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Ethical considerations
All procedures followed the ethical standards of the responsible committee on human experimentation
(institutional and national), the Helsinki Declaration of 1964, and later versions. The ethical aspects of this
study were reviewed and approved by the Institutional Review Board of Fuji City General Hospital in 2018
(#179).

Results
 Over the study period, all 6075 births were registered at the Fuji City General Hospital. Among them, 274
(4.5%) had an HPT value <40% at discharge (approximately one week after birth). In this group, HPT was
reevaluated in 118 neonates two weeks after birth, with a low HPT value (<40%) persisting in 11 neonates
(9%). Notably, all infants with persistently low HPT values at two weeks were above the therapeutic
threshold of 30%. At the one-month screening, the HPT values were normal (>40%) in all infants (Figure 2). 

FIGURE 2: Assessment of study participants and outcomes. Neonatal
intensive care unit, NICU.

The HPT values at two weeks and one month after birth were plotted against the feeding method (breast
milk or formula milk/mixed feeding) in Figure 3A and Figure 3B, respectively, with no differences between
the two groups (p=0.230 and p=0.188). Figure 3C compares the HPT values at one month among neonates
who received additional vitamin K at two weeks and those who were followed without additional vitamin K
administration. At the two-week check-up for neonates in the low HPT group, the decision to administer
vitamin K was left to the discretion of the attending physician, with 253 (93.3%) neonates ultimately
receiving vitamin K. The decision to re-examine HPT at two weeks of age was also at the doctor’s discretion,
with 118 (43.0%) neonates re-examined, of whom 113 received additional vitamin K. At one month of age, all
neonates exceeded the reference value by >40%, with no difference between the two groups, regardless of
the feeding method (p=0.846). No neonates with normal HPT levels before discharge from the obstetrics
department had a low HPT level at one month. None of the infants in our study presented hemorrhagic
symptoms or underlying conditions that might have caused secondary vitamin K deficiency.
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FIGURE 3: HPT values for each period after birth.
(A) Differences in HPT values at one month for the breast and formula milk/mixed feeding groups. (B) Differences
in HPT values at two weeks for the breast and formula milk/mixed feeding groups. (C) Differences in HPT values
at one month between neonates who received vitamin K supplementation at week two and those who did not.

Discussion
The triple-dose vitamin K prophylactic regimen was effective, and all healthy neonates achieved normal HPT
levels (>40%) at one-month after birth, with no incidence of VKDB. Even if the HPT value was low one week
after birth, the administration of vitamin K resulted in 91% of the neonates achieving sufficiently high HPT
values at two weeks (HPT>30%), with all neonates having HPT values >40% at one month. The feeding
method (breastfeeding or formula milk/mixed) did not affect HPT values at two weeks and one month after
birth. In addition, there were no differences in HPT values at one month between infants who received
vitamin K supplementation at two weeks and those who did not. Moreover, there was no effect of the
feeding method on HPT values in the two groups, indicating that either breast or formula milk can provide
adequate vitamin K. Therefore if vitamin K is added at one week of age, there is no need for additional
vitamin K at two weeks. Notably, the HPT value was not measured after the one-month follow-up period. We
expect the values after the one-month follow-up to remain the same, provided adequate nutrition is
maintained.

According to the 2011 revised guidelines for vitamin K deficiency bleeding in infants and newborns
(Modified version), the prophylactic regimen of triple doses of vitamin K is the mainstay in Japan [7]. Before
the guidelines were issued, the HPT mass screening system was designed by the Shizuoka Prefectural Policy
Committee for the prevention of VKDB [9], which comprised three associations in the Shizuoka Prefecture:
the Department of Hygiene, the Association of Pediatrics, and the Association of Obstetrics and Gynecology.
Most maternity institutions participated in this clinical trial in 1982 [15]. Throughout the trial, the triple-
dose regimen became the mainstream method in the Shizuoka Prefecture and was established in conjunction
with HPT screening. In 2022, the Japanese Pediatric Society recommended a three-month regimen in which
vitamin K is administered once a week from one week to three months of age (13 doses of oral vitamin K2
syrup) [16]. However, the choice of method was left to the discretion of each institution. A follow-up survey
after the publication of the 2011 modified guidelines [7] indicated that 62-82% of institutions continued
with the triple-dose regimen, with other institutions (9-21%) adopting the weekly supplementation three-
month regimen [17, 18]. Although the recent trend of each institution in Japan has not been surveyed, it is
expected that the number of institutions adopting the three-month regimen has increased since the
recommendation issued by the Japanese Pediatric Society in 2022 [16].

In Germany, where a triple dose of 2 mg of oral vitamin K is used, similar to Japan, the incidence rate of
infantile VKDB has been reported as 0.44 cases per 100,000 live births [19, 20]. This estimate included
neonates with secondary causes of VKDB, including biliary atresia, congenital α1-antitrypsin deficiency, etc.
The prophylactic strategy for VKDB varies from country to country [5,21]. Vitamin K prophylaxis via
intramuscular injection is considered more reliable and effective than oral administration [22-24] but is
painful, and the risk of complications from injections and parental acceptance is problematic. It is also
associated with an increased risk of childhood cancer [25]. Oral administration is painless and
straightforward; however, the procedure is entrusted to parents, and there is concern about administration
failure. The triple-dose regimen used in Japan is often administered at medical institutions, and no
omissions were observed in our report. This issue is a concern in Japan due to the transition from a triple-
dose regimen to a three-month one.
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Hemorrhagic disease caused by VKDB was investigated in Japanese pediatric centers among infants born
between 2015 to 2017. Thirteen cases of intracranial hemorrhage were reported (nutritional method:
breastfeeding in 10 cases, formula milk in one case, and unknown in two cases) [8]. Of these, 11 had
underlying hepatobiliary diseases such as biliary atresia, nine received a triple-dose regimen of vitamin K,
and one had no underlying disease. No infants who received the three-month regimen developed
intracranial hemorrhage [8]. A report from Germany, where the same regimen as Japan is adopted, showed
that VKDB occurred in the triple-dose oral vitamin K regimen, while no VKDB cases were found in the three-
month regimen, suggesting that the triple-dose regimen may be insufficient to prevent VKDB in infants with
an underlying disease [5,19].

No significant differences in HPT values were observed between the nutritional methods (breastfeeding or
formula milk/mixed) at two weeks or one month after birth. Moreover, no significant association was
observed between the nutritional method and HPT values. Breast milk is the main diet of neonates; vitamin
K levels in breast milk are significantly lower than those in formula milk [26,27], and the vitamin K content
in breast milk varies among individuals [5,28]. The results of this study indicate that in newborns without
underlying diseases, oral administration of vitamin K after birth and during the first week of life can prevent
vitamin K deficiency, regardless of the nutritional method, until the first month of life.

Both HPT and PIVKA-II tests are effective in screening for vitamin K deficiency. However, PIVKA-II tests
necessitate some blood volume, whereas the HPT is practical, as it can be easily measured from a small
amount of blood (about 50 µL) obtained by heel prick. The standard value of HPT in adults ranges from 70%
to 130% and varies with age. However, standard reference values for neonates do not currently exist. Based
on previous studies, we set our therapeutic cutoff points at an HPT value of <29% at two weeks and <37% at
one month. Nishiguchi advocated a threshold of 40%, extending the therapeutic window for vitamin K
supplementation to enhance protection against VKDB [15]. Our study did not address the 'most effective'
therapeutic criteria for vitamin K supplementation. However, our findings confirm that the triple-dose
regimen is adequate to maintain the HPT value above the therapeutic threshold and prevent primary VKDB
in healthy neonates regardless of the feeding method. Based on our findings, it might be possible to omit
HPT screening in healthy neonates. 

The limitations of our study regarding the interpretation of the results need to be acknowledged. The long-
term efficacy of the triple-dose vitamin K regimen is uncertain because the follow-up period was only one
month. The regimen’s impact on secondary VKBD should also be evaluated over an extended period. Since
the feeding method is reported by the parents, there is some concern about the accuracy of classifying the
two groups. In addition, breast milk may vary between individuals, and the vitamin K content in formula
milk may differ across products. More cases of ethnic and geographical diversity are needed to evaluate the
relationship between this regimen and VKDB accurately. Although we emphasized HPT as an endpoint, we
could not evaluate the risk of VKDB. In Japan, insurance reimbursements for HPT are no longer available, as
companies have ceased accepting orders for HPT since 2019. We intend to continue this study following the
transition to the three-month regimen and compare it with the triple-dose regimen. However, the study was
terminated due to the unavailability of HPT testing.

Conclusions
The purpose of this study was to evaluate the effectiveness of a triple-dose vitamin K regimen by
retrospectively analyzing the outcomes of HPT-based vitamin K screening and to assess the utility of HPT as
a screening method. The triple-dose vitamin K regimen may be sufficient in healthy neonates to attain an
HPT value of >40%, regardless of feeding methods (breast milk or formula milk/mixed feeding). The triple-
dose vitamin K regimen might be sufficient to lower the risk (and possibly prevent) VKBD in healthy
neonates, and therefore, it might be possible to avoid HPT screening. However, since at-risk newborns, such
as those with biliary atresia, are included in real-world clinical practice, this study does not support the
triple-dose vitamin K regimen as a prophylactic measure. Further research is needed to establish the most
appropriate method of preventing VKBD.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ryo Matsuoka

Acquisition, analysis, or interpretation of data:  Ryo Matsuoka, Emi Nonaka, Satoshi Fujita, Naoe
Akiyama

Drafting of the manuscript:  Ryo Matsuoka, Emi Nonaka, Satoshi Fujita, Naoe Akiyama

Critical review of the manuscript for important intellectual content:  Ryo Matsuoka, Emi Nonaka

 

2024 Matsuoka et al. Cureus 16(11): e74436. DOI 10.7759/cureus.74436 5 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Supervision:  Ryo Matsuoka

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. The Institutional Review Board of Fuji City General Hospital issued approval #179.
All procedures followed were in accordance with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with the Helsinki Declaration of 1964 and later
versions. Ethical aspects of this study were reviewed and approved by the Institutional Review Board of Fuji
City General Hospital in 2018 (#179). Animal subjects: All authors have confirmed that this study did not
involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three years with
any organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
We are particularly grateful for the assistance given by Toshio Katsunuma and Hidemi Sano.

References
1. Newman P, Shearer MJ: Vitamin K metabolism . Subcell Biochem. 1998, 30:455-88. 10.1007/978-1-4899-

1789-8_19
2. Shearer, M.J: Vitamin K metabolism and nutriture . Blood Rev. 1992, 6:92-104. 10.1016/0268-

960x(92)90011-e
3. Pichler E, Pichler L: The neonatal coagulation system and the vitamin K deficiency bleeding - a mini review .

Wien Med Wochenschr. 2008, 158:385-95. 10.1007/s10354-008-0538-7
4. Ardell S, Offringa M, Ovelman C, Soll R: Prophylactic vitamin K for the prevention of vitamin K deficiency

bleeding in preterm neonates. Cochrane Database Syst Rev. 2018, 2:CD008342.
10.1002/14651858.CD008342.pub2

5. Araki S, Shirahata A: Vitamin K deficiency bleeding in infancy . Nutrients. 2020, 12:780.
10.3390/nu12030780

6. Shirahata S, Susumu I, Yukihiro T, et al.: Revised guidelines for vitamin K deficiency bleeding in infants and
newborns [Japanese article]. J Jpn Pediatr Soc. 2010, 114:1263-70.

7. Shirahata S: Revised guidelines for Vitamin K deficiency bleeding in infants and newborns (Modified
Version) [Japanese article]. J Jpn Pediatr Soc. 2011, 115:705-12.

8. Hayakawa M, Morioka I, Shoji H, Kusaka T: [Survey of the current status of vitamin K preparation
administration for vitamin K deficiency hemorrhage in neonates and infants] Shinseiji Nyuji bitamin K
ketsubousei shuketusho ni taisuru bitamin K seizai touyo no genjyo chosa [Japanese article]. J Jpn Pediatr
Soc. 2021, 125:99-101.

9. Shizuoka Medical Association: [14th Shizuoka prefecture policy committee for the prevention of idiopathic
infantile vitamin K deficiency hemorrhage] Dai 14 kai shizuoka-ken tokuhatsusei nyuji bitamin K ketubousei
shukketsusho taisaku iinkai [ [Japanese article]. Shizuoka-ken Ishi kaiho. 1986, 13:5.

10. Oishi A, Ijima S, Kanayama N, Ozeki T: Investigation of prophylaxis for neonatal vitamin K deficiency
bleeding in Shizuoka Prefecture [Japanese article]. J Jpn Soc Perin Neon Med. 2007, 43:1052-8.

11. Tomita Y, Tamura Y, Tachi K, Nishimura K, Takakura K, Osano M: The prophylactic administration of
vitamin k for infantile vitamin k deficiency: comparison between selective and non-selective method
[Japanese article]. Jpn J Obstet Gynecol Neonatal Hematol. 1992, 2:17-21.

12. Iwata S: [The effects of antibiotics on the intestinal bacterial flora and blood coagulation system] .
Kansenshogaku Zasshi. 1984, 58:903-20. 10.11150/kansenshogakuzasshi1970.58.903

13. Sattler FR, Weitekamp MR, Ballard JO: Potential for bleeding with the new beta-lactam antibiotics . Ann
Intern Med. 1986, 105:924-31. 10.7326/0003-4819-105-6-924

14. Terao T, Sumimoto K, Saga K, Nishiguchi T, Kawashima Y, Okada K: Field trial for VK prophylaxis to prevent
neonatal vitamin deficient intracranial hemorrhage in Shizuoka prefecture [Japanese article]. Obstet Gynecol
Neonat Hematol. 1986, 10:173-8.

15. Nishiguchi T, Saga K, Sumimoto K, Okada K, Terao T: Vitamin K prophylaxis to prevent neonatal vitamin K
deficient intracranial haemorrhage in Shizuoka prefecture. Br J Obstet Gynaecol. 1996, 103:1078-84.
10.1111/j.1471-0528.1996.tb09586.x

16. Japan Pediatric Society: [Recommendations for the prevention of the development of vitamin K deficiency
hemorrhage in newborns and infants] Shinseiji to nyuji no bitamin K ketsubousei shukketsusho hasho
yobou ni kansuru teigen (in Japanese). J Jpn Pediatr Soc. 2022, 126:120-1.

17. Noguchi S, Asanuma H, Ishikawa S, Iida J, Niida Y: Current status of Vitamin K prophylaxis in Hokkaido
after publication of "revised guidelines for Vitamin K deficiency bleeding in infants and newborns (Modified
Version)" [Japanese article]. J Jpn Pediatr Soc. 2013, 117:1042-4.

18. Yamada T, Yano S, Nagara S, Maruwaka K, Hirooka T, Yokoyama T, Tanaka T: A survey of the current status
of vitamin K prophylaxis in Aichi after publication of revised guidelines for vitamin K deficiency bleeding in
infants and newborns (Modified Version) [Japanese article]. J Jpn Soc Perin Neon Med. 2017, 53:1067-72.

19. von Kries R, Hachmeister A, Göbel U: Can 3 oral 2 mg doses of vitamin K effectively prevent late vitamin K
deficiency bleeding?. Eur J Pediatr. 1999, 158 Suppl 3:S183-6. 10.1007/pl00014352

20. Sutor AH: New aspects of vitamin K prophylaxis . Semin Thromb Hemost. 2003, 29:373-6. 10.1055/s-2003-

 

2024 Matsuoka et al. Cureus 16(11): e74436. DOI 10.7759/cureus.74436 6 of 7

https://dx.doi.org/10.1007/978-1-4899-1789-8_19
https://dx.doi.org/10.1007/978-1-4899-1789-8_19
https://dx.doi.org/10.1016/0268-960x(92)90011-e
https://dx.doi.org/10.1016/0268-960x(92)90011-e
https://dx.doi.org/10.1007/s10354-008-0538-7
https://dx.doi.org/10.1007/s10354-008-0538-7
https://dx.doi.org/10.1002/14651858.CD008342.pub2
https://dx.doi.org/10.1002/14651858.CD008342.pub2
https://dx.doi.org/10.3390/nu12030780
https://dx.doi.org/10.3390/nu12030780
http://www.jpeds.or.jp/modules/en/index.php?content_id=5
https://minds.jcqhc.or.jp/common/wp-content/plugins/pdfjs-viewer-shortcode/pdfjs/web/viewer.php?file=https://minds.jcqhc.or.jp/common/summary/pdf/c00105.pdf&dButton=false&pButton=false&oButton=false&sButton=true#zoom=auto&pagemode=none&_wpnonce=3b871a512b
https://www.jpeds.or.jp/journal/abstract/125-12e.html#125121666
https://scholar.google.com/scholar?q=intitle:%5B14th Shizuoka prefecture policy committee for the prevention of idiopathic infantile vitamin K deficiency hemorrhage%5D Dai 14 kai shizuoka-ken tokuhatsusei nyuji bitamin K ketubousei shukketsusho taisaku iinkai %5B %5BJapanese article%5D
https://scholar.google.com/scholar?q=intitle:Investigation of prophylaxis for neonatal vitamin K deficiency bleeding in Shizuoka Prefecture %5BJapanese article%5D
http://www.jsognh.jp/journal/title_2_1.php
https://dx.doi.org/10.11150/kansenshogakuzasshi1970.58.903
https://dx.doi.org/10.11150/kansenshogakuzasshi1970.58.903
https://dx.doi.org/10.7326/0003-4819-105-6-924
https://dx.doi.org/10.7326/0003-4819-105-6-924
https://scholar.google.com/scholar?q=intitle:Field trial for VK prophylaxis to prevent neonatal vitamin deficient intracranial hemorrhage in Shizuoka prefecture %5BJapanese article%5D
https://dx.doi.org/10.1111/j.1471-0528.1996.tb09586.x
https://dx.doi.org/10.1111/j.1471-0528.1996.tb09586.x
file:////tmp/ https://www.jpeds.or.jp/uploads/files/20211130_VK_teigen.pdf
https://www.jpeds.or.jp/journal/abstract/117-06e.html#117061042
https://scholar.google.com/scholar?q=intitle:A survey of the current status of vitamin K prophylaxis in Aichi after publication of revised guidelines for vitamin K deficiency bleeding in infants and newborns %28Modified Version%29 %5BJapanese article%5D
https://dx.doi.org/10.1007/pl00014352
https://dx.doi.org/10.1007/pl00014352
https://dx.doi.org/10.1055/s-2003-42680
https://dx.doi.org/10.1055/s-2003-42680


42680
21. Jullien S: Vitamin K prophylaxis in newborns . BMC Pediatr. 2021, 21:350. 10.1186/s12887-021-02701-4
22. American Academy of Pediatrics Vitamin K Ad Hoc Task Force: controversies concerning vitamin K and the

newborn. Pediatrics. 1993, 91:1001-3.
23. Cornelissen M, von Kries R, Loughnan P, Schubiger G: Prevention of vitamin K deficiency bleeding: efficacy

of different multiple oral dose schedules of vitamin K. Eur J Pediatr. 1997, 156:126-30.
10.1007/s004310050570

24. Ng E, Loewy AD: Position statement: Guidelines for vitamin K prophylaxis in newborns: a joint statement of
the Canadian Paediatric Society and the College of Family Physicians of Canada. Can Fam Physician. 2018,
64:736-39.

25. Golding J, Greenwood R, Birmingham K, Mott M: Childhood cancer, intramuscular vitamin K, and pethidine
given during labour. BMJ. 1992, 305:341-6. 10.1136/bmj.305.6849.341

26. Haroon Y, Shearer MJ, Rahim S, Gunn WG, McEnery G, Barkhan P: The content of phylloquinone (vitamin
K1) in human milk, cows' milk and infant formula foods determined by high-performance liquid
chromatography. J Nutr. 1982, 112:1105-17. 10.1093/jn/112.6.1105

27. Clarke P, Mitchell SJ, Shearer MJ: Total and differential phylloquinone (vitamin k1) intakes of preterm
infants from all sources during the neonatal period. Nutrients. 2015, 7:8308-20. 10.3390/nu7105393

28. Zipursky A: Prevention of vitamin K deficiency bleeding in newborns . Br J Haematol. 1999, 104:430-37.
10.1046/j.1365-2141.1999.01104.x

 

2024 Matsuoka et al. Cureus 16(11): e74436. DOI 10.7759/cureus.74436 7 of 7

https://dx.doi.org/10.1186/s12887-021-02701-4
https://dx.doi.org/10.1186/s12887-021-02701-4
https://pubmed.ncbi.nlm.nih.gov/8474790/
https://dx.doi.org/10.1007/s004310050570
https://dx.doi.org/10.1007/s004310050570
https://pubmed.ncbi.nlm.nih.gov/30315016/
https://dx.doi.org/10.1136/bmj.305.6849.341
https://dx.doi.org/10.1136/bmj.305.6849.341
https://dx.doi.org/10.1093/jn/112.6.1105
https://dx.doi.org/10.1093/jn/112.6.1105
https://dx.doi.org/10.3390/nu7105393
https://dx.doi.org/10.3390/nu7105393
https://dx.doi.org/10.1046/j.1365-2141.1999.01104.x
https://dx.doi.org/10.1046/j.1365-2141.1999.01104.x

	Efficacy of the Triple-Dose Prophylactic Vitamin K Regimen in Healthy Neonates and Evaluation of the Utility of Vitamin K Deficiency Screening
	Abstract
	Introduction
	Materials And Methods
	Description of the study group
	The vitamin K prophylaxis protocol at Fuji City General Hospital
	FIGURE 1: Vitamin K prophylaxis protocol at Fuji City General Hospital.

	Statistical analysis
	Ethical considerations

	Results
	FIGURE 2: Assessment of study participants and outcomes. Neonatal intensive care unit, NICU.
	FIGURE 3: HPT values for each period after birth.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


