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Abstract- Warfarin, a commonly used oral anticoagulant, is indispensable for preventing
thromboembolic disorders. However, due to its narrow therapeutic window and significant interaction
potential, overdose poses serious risks of hemorrhage. This paper explores the pharmacodynamics of
warfarin, the pathophysiological mechanisms leading to overdose, clinical manifestations, and evidence-
based management. Treatment strategies such as Issues related to vitamin K supplementation, PCC, and
FFP are considered., along with novel agents. A case series illustrates the practical management and
outcomes of warfarin overdose, contributing to clinical understanding and highlighting the need for
vigilant monitoring and individualized treatment.
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INTRODUCTION bleeding. Warfarin overdose, defined as a

Warfarin is a vitamin K antagonist that is often used for
the treatment and prevention of thromboembolic
events, such as AF, mechanical heart valves, and
venous thromboembolism (VTE). Although warfarin is
effective, it is difficult to use due to its small
therapeutic index, which requires constant monitoring
of the international normalised ratio (INR). The
therapeutic range for the INR is 2.0-3.0 for most
reasons, and it is crucial to maintain this range to
prevent both thrombotic events and excessive

supratherapeutic INR, results is more likely to have
bleeding, whether it's spontaneous or caused by
trauma, and has to be treated quickly. To that end,
this evaluation will do its best to examine the
mechanisms of warfarin overdose, its clinical
presentation, and current evidence-based treatment
strategies.

Abdullah Muelah®*, Hassan Dafar Alshahri?, Saeed Faleh Alshahrani3, Abdulrahman
Mohammed M Al Muslih4, Saad Abdulrahman Saad Alyali®

www.ignited.in

w
~


https://doi.org/10.29070/wb6x8y74

Warfarin Overdose: Pharmacology, Pathophysiology, and Evidence-Based Management [l

MECHANISM OF ACTION AND
PATHOPHYSIOLOGY OF WARFARIN OVERDOSE

The anticoagulant action of warfarin is achieved by the
inhibition of vitamin K epoxide reductase (VKOR), an
enzyme that converts oxidised vitamin K back into its
reduced form. Factors Il (prothrombin), VII, IX, and X,
together with proteins C and S, need reduced vitamin
K as a cofactor for the y-carboxylation of glutamate
residues which are necessary for proper coagulation.
By inhibiting VKOR, warfarin reduces the levels of
these active clotting factors, thereby impairing the
coagulation cascade.

In the context of overdose, excessive inhibition of
VKOR leads to dangerously low levels of clotting
factors. This state results from:

1. Increased dosing: Whether due to prescribing
errors, patient non-adherence, or misunderstandings,
excessive warfarin intake leads to a prolonged
anticoagulant effect.

2. Pharmacokinetic interactions: The cytochrome
P450 (CYP) system, and CYP2C9 in particular, is
responsible for the metabolism of warfarin.
Amiodarone, fluconazole, metronidazole, and other
drugs that inhibit CYP2C9 may raise warfarin levels
and exacerbate its anticoagulant effects. Conversely,
enzyme inducers like rifampin may decrease warfarin
efficacy.

3. Dietary fluctuations: Warfarin therapy is sensitive
to vitamin K intake, which is present in green leafy
vegetables and certain oils. Decreased intake of
dietary vitamin K enhances warfarin’s anticoagulant
effect, while increased consumption reduces it.

4. Comorbid conditions: Liver disease, aging, and
genetic variations in CYP2C9 or VKORC1 can all
increase susceptibility to warfarin overdose by altering
drug metabolism or reducing clotting factor synthesis.

CLINICAL
OVERDOSE

MANIFESTATIONS OF WARFARIN

The clinical manifestations of warfarin overdose vary
according to the INR level and the presence of
bleeding. Mild overdose (INR between 4.0-5.0) may
result in minimal or no symptoms, while severe
overdose (INR >9.0) is linked to an increased
likelihood of sudden or trauma-induced bleeding.

Minor bleeding: Typical manifestations include
mucocutaneous bleeding such as epistaxis, gingival
bleeding, hematuria, and easy bruising. These are

usually manageable and not
threatening.

immediately life-

Major bleeding: This includes gastrointestinal (Gl)
bleeding, intracranial hemorrhage (ICH),
retroperitoneal hemorrhage, and hemarthrosis. ICH is
particularly feared due to its high morbidity and
mortality rates, and it is often seen in patients with INR
values exceeding 9.0 or in those with additional risk
factors such as advanced age or concomitant
antiplatelet therapy.

There is a correlation between the degree of INR
increase and the intensity of clinical symptoms and
patient-specific factors, such as age, liver function,
and concurrent medication use.

DIAGNOSTIC EVALUATION

Diagnosing warfarin overdose involves determining
the INR and assessing for signs of bleeding. A
systematic approach includes:

INR testing: INR levels above the therapeutic range
confirm overdose. Mild increases (INR 3.0-4.9) may
not cause bleeding, but higher values significantly
increase hemorrhagic risk.

Complete blood count (CBC): A drop in
hemoglobin or hematocrit may indicate active
bleeding, even when it is not overt.

Coagulation panel: Besides INR, it is important in
order to measure the activated partial thromboplastin
time (aPTT) and prothrombin time (PT) for a
complete picture of the coagulation status.

Imaging: In cases of suspected ICH or
retroperitoneal bleeding, CT or MRI scans are
necessary to determine the precise location and size
of the haemorrhage.

MANAGEMENT OF WARFARIN OVERDOSE

Management of warfarin overdose is dictated by the
degree of INR elevation and the presence of
bleeding. The key goal of therapy is to restore
hemostasis while preventing thromboembolism.
Treatment options include holding warfarin,
administering vitamin K, and using blood products or
coagulation factor concentrates.

Non-Emergent Management (Supratherapeutic
INR without Bleeding)

For patients with an INR between 4.0 and 9.0 and no
signs of bleeding, management involves withholding
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warfarin and administering low doses of oral vitamin K
to restore the therapeutic INR range.

Urgent Management (Elevated INR with Minor

Bleeding)

Patients presenting with minor bleeding, such as
epistaxis or hematuria, require warfarin cessation and
vitamin K administration. Oral vitamin K (2.5-5 mg) is
effective in reducing INR over 24-48 hours. In cases
where bleeding persists, Potential alternatives to FFP
include PCC or fresh frozen plasma.

Emergency Management (Elevated INR with Major
Bleeding)

Major or life-threatening bleeding in patients, as ICH or
Gl haemorrhage, necessitates immediate reversal of
anticoagulation. Intravenous (IV) vitamin K (5-10 mg)
should be administered, along with either PCC or FFP
to rapidly restore clotting factor levels. PCC is
preferred over FFP due to its quicker onset of action
and lower volume requirement. Recombinant factor
Vlla (rFVlla) may be used in extreme cases when
standard therapies fail.

Table 1: Warfarin Overdose Management Using
INR and Bleeding as Criteria

INR Range Clinical Management
Pr ion
40-49 No bleeding Hold warfarin, monitor INR closely, resume at a lower
dose when INR normalizes. No vitamin K needed
unless high risk of bleeding.
50-90 No bleeding Hold warfarin, administer oral vitamin K (1-2.5 mg).
Recheck INR in 24-48 hours. Resume therapy at a
reduced dose
=90 No bleeding Hold warfarin, administer oral vitamin K (5-10 mg).

Recheck INR within 24 hours. Repeat vitamin K dose
if necessary
Hold warfarin, administer oral vitamin K (2.5-5 mg).
Consider FFP or PCC if bleeding persists. Monitar INR
daily
Intracranial or Gl bleeding| Administer IV vitamin K (5—
10 mg), PCC (25-50 1U/kg) or FFP (10-15 mL/kg).
Urgent imaging and surgical consultation may be
necessary

Mucocutaneous
bleeding

Any INR with minor
bleeding

Any INR with major
bleeding

Table 2: Reversal Agents for Warfarin Overdose

ic Agent Mechanism of Action Dosage

Vitamin K
(Phytonadione)

Restores vitamin K-
dependent clotting
factors

Elevated INR with or
without bleeding

QOral- 1-10 mg; IV: 5—
10mg

Prothrombin Complex
Concentrate (PCC)

Provides clotting
factors I, VII, IX, and
X

Life-threatening
bleeding, INR >9.0

25-50 IUfkg IV; rapid
reversal in 10-30
minutes

Fresh Frozen Plasma
(FFP)

Contains all
coagulation factors

Major bleeding when
PCC is unavailable

10-15 mluskg IV,
slower onset
compared to PCC

Recombinant Factor
Vila (rFVlla)

Bypasses the clotting
cascade via thrombin
activation

Experimental use for
life-threatening
bleeding when
PCC/FFP are

unavailable

90 pg/kg IV bolus

CASE SERIES

To further illustrate the variability in warfarin overdose
presentation and outcomes, we present a case series
of five patients admitted for warfarin overdose
management. These cases underscore the importance
of individualized treatment based on INR levels,
bleeding risk, and comorbidities. Full resolution of

overdose symptoms was achieved in all cases, with
rapid reversal observed when comparing individuals
who received PCC with those who received FFP
alone.

CONCLUSION

Warfarin overdose, due to its potentially life-
threatening complications, requires prompt
identification and careful management. Treatment
must be tailored to the degree of INR elevation and
clinical presentation, with vitamin K and PCC serving
as cornerstone therapies. Clinicians must remain
vigilant in monitoring INR levels and adjusting therapy
to prevent overdose and its sequelae. Further
research into newer reversal agents and strategies is
necessary to optimize outcomes in these patients.
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