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SUMMARY

Acute intoxication with a vitamin K antagonist may
cause serious coagulopathy. We report the accidental
ingestion of a high dose of acenocoumarol in a young
child. Two intravenous administrations of 5mg of vitamin
K, in combination with fast and repeated administration
of activated charcoal and sodium sulfate, were sufficient
to prevent coagulopathy and related symptoms, despite a
confirmed elevated blood acenocoumarol concentration
(260 pg/L).

BACKGROUND

Vitamin K antagonists (VKAs) are frequently
prescribed for the treatment and prevention
of venous and arterial thromboembolic events
in adults. Internationally, warfarin is the most
prescribed VKA. In several European countries,
including the Netherlands, acenocoumarol and
phenprocoumon are predominantly used instead.!

Because of the narrow therapeutic window,
clinicians are regularly confronted with a suprath-
erapeutic international normalised ratio (INR) in
patients using VKA. However, an acute overdose of a
VKA is less common and needs a different approach.
Only a few case reports have been published on this
topic, and almost all concern adults.”” Although
some cases of accidental poisoning of children with
anticoagulant rodenticides (superwarfarins) have
been described, to our knowledge, no cases have
been published of young children ingesting an over-
dose of a medicinal VKA.*"?

We report a case of a 20-month-old child who
was successfully treated with intravenous vitamin
K after the accidental ingestion of a high dose of
acenocoumarol.

CASE PRESENTATION

A 20-month-old girl (13 kg) without any relevant
medical history was brought to our emergency
department 1hour after the ingestion of a large
number of tablets of the VKA acenocoumarol. The
girl had been playing at her aunt’s house without
adult supervision for a short time when she was
found in a puddle of her vomit, in which at least
50 tablets of 1mg acenocoumarol were identi-
fied. Although quite startled, she was conscious
when discovered and was not vomiting anymore.
Considering the original number of tablets in the
medicine bottle, the ingested amount was esti-
mated to be 60-90 mg, equivalent to approximately
110-170 mg warfarin in terms of clinical effect and
potency."?
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INVESTIGATIONS

At presentation, all vital signs were normal. Base-
line values of the coagulation parameters—the INR,
the activated partial thromboplastin time and the
prothrombin time—were determined. All values
were within the normal range (table 1). Other labo-
ratory values measured at baseline, including whole
blood count, electrolytes and liver functions, were
within the normal ranges.

TREATMENT

Immediately after arrival at the emergency depart-
ment, activated charcoal (1g/kg body weight) and
sodium sulfate (0.5 g/lkg body weight) were admin-
istered to prevent absorption and to promote
laxation, respectively. Administration of activated
charcoal and sodium sulfate were repeated once.
We chose to proactively administer 5 mg of vitamin
K twice, with an interval of 12 hours, to antago-
nise the effects of acenocoumarol. All interventions
are presented on a timeline (table 1). To confirm
the intake of the VKA, the blood level of acenocou-
marol was measured in a blood sample which was
taken 7hours after the ingestion. The acenocou-
marol level was 260 pg/L (liquid chromatography
with tandem mass spectrometry). As a comparison,
in adults, the therapeutic plasmatic concentration
of acenocoumarol in steady state is in the range of
30-90 ug/L.

OUTCOME AND FOLLOW-UP

The child was admitted to the paediatric depart-
ment. We chose to measure the INR every 6 hours on
the first day and two times per day on the following
2 days. All coagulation parameters remained within
the reference ranges. No complications occurred
during the admission, and follow-up after 6 weeks
remained uneventful.

DISCUSSION

Acute overdoses of acenocoumarol are relatively
rare. We could not find any case reports or clinical
studies regarding the treatment of accidental inges-
tion of high doses of VKA in (small) children.

To avoid haemorrhage and the potential need
of treatment with prothrombin complex concen-
trate, we decided not to wait for the INR to rise.
We proactively administered 5 mg of vitamin K to
antagonise the effects of acenocoumarol. Vitamin
K was given as a slow intravenous injection, since
orally administrated vitamin K would bind to acti-
vated charcoal. We used the mixed micellar prepa-
ration of vitamin K, which has a lower risk of
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Table 1 Laboratory results and interventions
Hours after ingestion
Reference value?”? 1 2 4 7 13 19 21 28 40 52 64
INR 0.9-1.1* 1.1 1.1 1.1 1.0 1.1 1.0 1.0 1.0
aPTT (s) 24-29 29 31 33 34
PT (s) 11-15 10.9 1.2 13.5 12.7
Intervention Activated charcoal Vitamin K5mg Activated charcoal Vitamin K5mg

*For children not using anticoagulant drugs.
aPTT, activated partial thromboplastin time; INR, international normalised ratio; PT, prothrombin time.

anaphylactoid hypersensitivity reactions than the older Cremo-
phor EL-solubilized (PEO-CO) preparation.'* *

Our dosage of Smg vitamin K intravenously (0.38 mg/kg)
was based on the Dutch guideline for coumarin intoxications,
in which the administration of 1 to 10 mg (oral) vitamin K is
recommended in children aged 1-14 years, not differentiated
by age or body weight.'® The dose was comparable to a dose of
0.3 mg/kg vitamin K IV (maximum single dose 10 mg) as advised
in cases of major bleeding in children with anticoagulant roden-
ticide poisoning.'”

VKAs block the function of the enzyme vitamin K epoxide
reductase (VKOR), which is needed to ‘recycle’ vitamin K
epoxide—the biological inactive form of vitamin K—back to
active vitamin K. Vitamin K serves as an essential cofactor for
the activation of several proteins, including the coagulation
factors II, VII, IX and X and protein C and S. Thus, through the
selective inhibition of VKOR, administration of VKA results in
a deficiency of vitamin K and thereby depletion of coagulation
proteins.'® The anticoagulant effects of VKA are delayed until
the already present coagulation factors are sufficiently depleted.
Since factor VII has the shortest half-life (4—6 hours), coagulop-
athy can be expected 1216 hours after ingestion of a VKA."

In a retrospective study of acute warfarin overdoses in adults,
it was found that a single, high dose (more than 10mg) of
vitamin K was not a guarantee to reverse or prevent worsening
of coagulopathy.® This worsening might be due to the ongoing
absorption of excessive VKA (in case of bezoar) in combination
with the short half-life of vitamin K (1.5-2.0 hours*’). However,
vitamin K seems to be available longer for the synthesis of new
coagulation factors than can be expected based on this half-life.
As shown in adult patients receiving vitamin K for the correction
of supratherapeutic warfarin levels, a single dose of vitamin K
resulted in a steady decline of the INR over 48 hours.”' This
illustrates an uncertainty regarding the optimal dosage frequency
in case of acute VKA intoxications.

Learning points

» In this paediatric case, successful prevention of coagulopathy
after the ingestion of a high dose of acenocoumarol was
achieved by the administration of intravenous vitamin K and
activated charcoal.

» In similar cases, we suggest administering two doses of
intravenous vitamin K of 0.3 mg/kg per dose (maximum
of 10mg) with an interval of 12 hours. Additional
administrations of vitamin K depend on the international
normalised ratio (INR), measured at least every 12 hours in
the first 48 hours.

» If elevated, the INR should be monitored for at least 48
hours after the last administration of vitamin K, to exclude
coagulopathy.

Since we expected the absorption and the half-life of
acenocoumarol (normally 8-14hours) to be significantly
prolonged due to the large number of ingested tablets, we
decided to repeat the intravenous dose of 5 mg vitamin K
after 12 hours. We decided to only administer extra vitamin
K again, depending on a possible rise of the INR, which
turned out to be not necessary. In acute intoxications with
compounds with a longer half-life than acenocoumarol (eg,
warfarin, with a half-life of 40 hours), the need for more
administrations of vitamin K can be expected.

Contributors MRB and JS designed the work, acquired and analysed the data. MB,
JS, MvH and AWAK interpreted the data. MB and JS drafted the work; MvH and AK
revised it critically for important intellectual content. All authors gave final approval
of the version published and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work
are appropriately investigated and resolved.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Parental/guardian consent obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Martijn R Brands http://orcid.org/0000-0002-3188-5900
Jelmer Sytema http://orcid.org/0000-0002-7288-156X
Marinus van Hulst http://orcid.org/0000-0003-3216-7246
Arvid WA Kamps http://orcid.org/0000-0002-3533-2676

REFERENCES

1 Beinema M, Brouwers JRBJ, Schalekamp T, et al. Pharmacogenetic differences
between warfarin, acenocoumarol and phenprocoumon. Thromb Haemost
2008;100:1052-7.

2 Commissie Standaardisering Medisch Handelen. De kunst van het doseren - Richtlijn,
leidraad en informatie voor het doseren van vitamine K-antagonisten. Federatie van
Nederlandse Trombosediensten, 2016.

3 Levine M, Pizon AF, Padilla-Jones A, et al. Warfarin overdose: a 25-year experience. J
Med Toxicol 2014;10:156—64.

4 Berling I, Mostafa A, Grice JE, et al. Warfarin poisoning with delayed rebound toxicity.
J Emerg Med 2017;52:194-6.

5 Matthews SS, Ringeisen AL, Wedro B. Intentional overdose of warfarin in an adult:
anticoagulant reversal in the ED. Am J Emerg Med
2014;32:1150.e1-1150.e2.

6 Ramanan AV, Gissen P, Bose-Haider B. Intentional overdose of warfarin in an
adolescent: need for follow up. Emerg Med J 2002;19:90.

7 Isbister GK, Hackett LP, Whyte IM. Intentional warfarin overdose. Ther Drug Monit
2003;25:715-22.

8 Watts RG, Castleberry RP, Sadowski JA. Accidental poisoning with a superwarfarin
compound (brodifacoum) in a child. Pediatrics 1990;86:883—7.

9 Kanabar D, Volans G. Accidental superwarfarin poisoning in children--less treatment is
better. Lancet 2002;360:963.

Brands MR, et al. BMJ Case Rep 2021;14:e240365. doi:10.1136/bcr-2020-240365

1ybuAdoo

Aq pa193101d "uaBuILOID JO AUSIBAIUN Te TZ0Z ‘9 1SNBNY Lo /W0 W spodaiasesy/:dny woiy papeojumod "T20z [HdY T Uo G9E0rZ-0202-190/9ETT 0T Se paysiignd 111y :day aseD NG


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3188-5900
http://orcid.org/0000-0002-7288-156X
http://orcid.org/0000-0003-3216-7246
http://orcid.org/0000-0002-3533-2676
http://www.ncbi.nlm.nih.gov/pubmed/19132230
http://dx.doi.org/10.1007/s13181-013-0378-8
http://dx.doi.org/10.1007/s13181-013-0378-8
http://dx.doi.org/10.1016/j.jemermed.2016.05.068
http://dx.doi.org/10.1016/j.ajem.2014.02.025
http://dx.doi.org/10.1136/emj.19.1.90
http://dx.doi.org/10.1097/00007691-200312000-00010
http://www.ncbi.nlm.nih.gov/pubmed/2251025
http://dx.doi.org/10.1016/S0140-6736(02)11120-2
http://casereports.bmj.com/

10 Ingels M, Lai C, Tai W, et al. A prospective study of acute, unintentional, pediatric 16 Nationaal Vergiftigingen Informatie Centrum. Vademecum voor poliklinische
superwarfarin ingestions managed without decontamination. Ann Emerg Med antistollingsbehandeling met cumarinederivaten. Federatie van Nederlandse
2002;40:73-8. Trombosediensten, 2000.

11 Pavlu J, Harrington DJ, Voong K, et al. Superwarfarin poisoning. Lancet 17 Calello DP, Burns MM, Wiley JF. Anticoagulant rodenticide poisoning: Management
2005;365:628. [Internet]. UpToDate.com, 2020. Available: https://www.uptodate.com/contents/

12 Spahr JE, Maul JS, Rodgers GM. Superwarfarin poisoning: a report of two cases and anticoagulant-rodenticide-poisoning-management [Accessed 1 Aug 2020].
review of the literature. Am J Hematol 2007;82:656—60. 18 Stafford DW. The vitamin K cycle. / Thromb Haemost 2005;3:1873-8.

13 van Leeuwen Y, Rosendaal FR, van der Meer FIM. The relationship between 19 Hoffman R, Benz EJ, Shattil SJ. Hematology: basic principles and practice. 3 edn. New
maintenance dosages of three vitamin K antagonists: acenocoumarol, warfarin and York: Churchill Livingstone, 1999.
phenprocoumon. Thromb Res 2008;123:225-30. 20 Park BK, Scott AK, Wilson AC, et al. Plasma disposition of vitamin K1 in relation to

14 Pereira SP, Williams R. Adverse events associated with vitamin K1: results of a anticoagulant poisoning. Br J Clin Pharmacol 1984;18:655—-62.
worldwide postmarketing surveillance programme. Pharmacoepidemiol Drug Saf 21 Polito NB, Kanouse E, Jones CMC, et al. Effect of vitamin K administration on rate of
1998;7:173-82. warfarin reversal. Transfusion 2019;59:1202-8.

15 Britt RB, Brown JN. Characterizing the severe reactions of parenteral vitamin K1. Clin 22 De Vries T, Bakker A, Duijvestijn Y. Laboratoriumdiagnostiek bij kinderen, een
Appl Thromb Hemost 2018;24:5-12. praktische handleiding. 1 edn. Houten: Prelum;, 2015: 228-30.

Copyright 2021 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles

» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

1ybuAdoo
Ag peosiold “usbuiuoi9 jo Ausisaun e TzZog ‘9 1snbny uo jwod fwq suodaissed;/:dny wolj papeojumod "TZ0z [Mdy T U0 G9E0%72-0202-190/9TT 0T Se paysiignd 1siy :dey ased [INg

Brands MR, et al. BMJ Case Rep 2021;14:e240365. doi:10.1136/bcr-2020-240365 3


http://dx.doi.org/10.1067/mem.2002.125449
http://dx.doi.org/10.1016/S0140-6736(05)70808-4
http://dx.doi.org/10.1002/ajh.20784
http://dx.doi.org/10.1016/j.thromres.2008.01.020
http://dx.doi.org/10.1002/(SICI)1099-1557(199805/06)7:3<173::AID-PDS343>3.0.CO;2-8
http://dx.doi.org/10.1177/1076029616674825
http://dx.doi.org/10.1177/1076029616674825
https://www.uptodate.com/contents/anticoagulant-rodenticide-poisoning-management
https://www.uptodate.com/contents/anticoagulant-rodenticide-poisoning-management
http://dx.doi.org/10.1111/j.1538-7836.2005.01419.x
http://dx.doi.org/10.1111/j.1365-2125.1984.tb02526.x
http://dx.doi.org/10.1111/trf.15146
http://casereports.bmj.com/

	Unintentional ingestion of a high dose of acenocoumarol in a young child
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


