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Abstract:

Background: Warfarin is an commonly prescribed oral anticoagulant with a narrow therapeutic index and
potential for many drug interactions. Many interacting medications, if taken concurrently with warfarin, may
increase prothrombin time and International Normalized Ratio (INR), leading to potentially dangerous bleeding
complications. Metronidazole is one such drug that has been found to inhibit the metabolism of warfarin.

Case Presentation: A 60 year old female with atrial fibrillation, being on long-term Warfarin therapy, presents
with ecchymoses, gum bleeds,hematuria and generalized weakness and fatigue after the initiation of
metronidazole. Lab values show very high prothrombin time and greatly elevated INR of 8.6 which
confirmswarfarin intoxication. The medication Warfarin and the suspected inciting agent metronidazole were
discontinued immediately. The patient was treated with vitamin K intravenous and was under close observation
and eventually INR normalized with complete resolution of bleeding without significant sequelae, the patient
was then rechallenged with warfarin on a lower dose.

Conclusion: This case reinforces the clinical importance of warfarin-metronidazole interaction and underlines
the necessity for careful review of all medications, patient education and frequent monitoring of INR values.
Keywords: Warfarin, Metronidazole, Drug Interaction, Warfarin Toxicity, International Normalized Ratio,
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INTRODUCTION:

Warfarin  is a frequently prescribed oral
anticoagulant that is primarily used in the
prevention and treatment of thromboembolic
disease, including atrial fibrillation, DVT,
pulmonary embolism, and prosthetic heart valves.
It inhibits vitamin K dependent clotting factors (Il,
VII, 1X, X), thereby inhibiting clot formation in the
body. While it is a drug that has been used
clinically successfully for many years, it can be a
difficult drug to use in practice, as the therapeutic
index is narrow and patient response to Warfarin
can be quite variable. It is critical to ensure the
patient remains within therapeutic range, as being
below therapeutic range  predisposes to
thromboembolic disease and being above may
predispose to major hemorrhage. 2

The anticoagulation effects of warfarin are
routinely measured using International Normalized
Ratio (INR) that reflect the Ilevel of
anticoagulation, guide the dosage adjustments. For
most indications, patients need to maintain the
therapeutic range of INR 2.0-3.0, but increased
INR targets are indicated for some medical
conditions. There are many factors that can affect
INR value, including patient age, dietary vitamin K
consumption, genetic differences, liver disease,
concomitant medical conditions and concomitant
medications. Since warfarin is mainly metabolized
via the cytochrome P450 (CYP) enzymes system
especially CYP2C9, those drugs which inhibit or
induce this enzyme system have marked effects on
the anticoagulation activities of warfarin. Such
interactions might have profound changes in INR
value, posing an increased risk of either thrombosis
or hemorrhage.l34

Drug-drug interactions represent a very common
precipitating cause of warfarin-related adverse
events and hospital admissions. Many drugs, such
as antibiotics, antifungals, antiarrhythmics,
antiplatelets, NSAIDs etc have been documented to
interact with warfarin. Particular attention should
be paid to antibiotics since they are among the most
commonly prescribed drug class and it has been
shown that these drugs can augment the
anticoagulant activity of warfarin by multiple
mechanisms: either by inhibiting the metabolism of
warfarin in the liver, either by altering the
composition of intestinal bacteria that contribute to
the production of vitamin K. Both of these
interactions can lead to a marked elevation of INR
values and clinically important bleeding
manifestations, making it imperative for any
physician that prescribes a concomitant therapy to a
warfarin patient to pay attention to this type of
interaction and the monitoring of INR values
during concomitant therapy. (>
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Metronidazole is a commonly used antimicrobial
agent which is effective against anaerobic bacteria
and protozoa. It is one of the most clinically
important interacting drugs with warfarin. It
inhibits CYP2C9-mediated metabolism of the more
active S-warfarin isomer and therefore leads to
higher plasma concentrations and an enhanced
anticoagulant effect. A number of case reports and
studies have described increases in INR as well as
life threatening haemorrhages resulting from co-
administration of warfarin and metronidazole. The
risk of the above interaction is widely recognised
but cases of Warfarin Toxicity are still
encountered, owing to failure in medication review,
inappropriate counselling and lack of timely
monitoring of INR.["#l

The clinical manifestations of warfarin toxicity are
highly varied and can include anything from
ecchymoses and  mucosal bleeding to
gastrointestinal, intracranial or retroperitoneal
bleeding. The appropriate management requires
awareness of the spectrum of presentations to avoid
morbidity and mortality as a result of the over-
anticoagulation, and case reports describing drug
interactions are valuable in the ongoing process of
pharmacovigilance, educating healthcare workers
of possible dangerous drug combinations. This case
study reports a patient developing warfarin toxicity
after receiving metronidazole, which led to
profound elevation ofINR and bleed. This article
aims to emphasize the critical importance of
medication reconciliation, routine monitoring of
coagulation profile, patient education and
multidisciplinary approach to manage warfarn drug
interaction.®0l

CASE PRESENTATION

A 60-year-old female weighing 59 kg presented to
the Department of Internal Medicine with bleeding
manifestations suggestive of excessive
anticoagulation. She had a known history of atrial
fibrillation and hypertension and was receiving
long-term warfarin therapy. The patient was a
homemaker, non-smoker, and had no known drug
allergies.

Chief Complaints
The patient presented with:
e Spontaneous bruising over the upper and
lower limbs for 3 days
Gum bleeding for 2 days
Hematuria for 1 day
Generalized weakness and fatigue for 3
days

History of Present IlIness

The patient was apparently well until
approximately one week prior to admission, when
she was prescribed metronidazole for a
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gastrointestinal infection. She had been receiving
stable long-term warfarin therapy (5 mg once daily)
for atrial fibrillation with previously therapeutic
INR values. Within several days of starting the
antibiotic, she noticed easy bruising over the
extremities, followed by gum bleeding and passage
of blood in urine. There was no history of trauma,
falls, melena, hematemesis, severe headache, or
neurological deficits.

Past Medical History
e Atrial fibrillation (diagnosed 2 years
previously)
e Hypertension
e No history of chronic liver disease,
chronic kidney disease, or known bleeding
disorders
Medication History
Chronic Medications
e  Warfarin 5 mg once daily
e Amlodipine 5 mg once daily
e Metoprolol 25 mg twice daily
Recently Initiated Medication
e Metronidazole 400 mg three times daily
for 5 days (started 7 days before
presentation)
Family History
o No family history of bleeding disorders.
e No family history of thromboembolic
disease.
Social History
e Non-smoker
No alcohol consumption
No recreational drug use
Lives with family and is independent in
activities of daily living
Occupational History

Laboratory Investigations

Vasanth kumar K et al

ISSN 2349-7750

The patient was a homemaker. There was no

occupational exposure to chemicals,
anticoagulants, or toxins.
Physical Examination
Vital Signs
Parameter Value
Blood Pressure 136/73 mmHg
Pulse Rate 68 beats/min
Temperature Afebrile
SpO: 99% on room air
Weight 59 kg

General Examination

Patient was conscious, alert, and oriented.
Mild pallor was present.

Multiple  ecchymotic  patches  were
observed over both upper and lower limbs.
Mild gingival bleeding was noted.

No icterus, cyanosis, clubbing,
lymphadenopathy.

or

Systemic Examination
Cardiovascular System

Irregularly irregular pulse consistent with
atrial fibrillation.
No murmurs or signs of heart failure.

Respiratory System

Bilateral air entry equal.
No wheeze or crepitations.

Abdominal Examination

Soft, non-tender abdomen.
No hepatosplenomegaly.
No ascites.

Neurological Examination

Conscious and oriented.
Cranial nerves intact.
No focal neurological deficits.

Parameter Result Reference Range
Hemoglobin 9.8 g/dL 12-15 g/dL
Total Leukocyte Count 7,600 cells/mm3 4,000-11,000 cells/mm3
Platelet Count 2.4 x 105/mm? 1.5-4.5 x 10%/mm?
Prothrombin Time 72 seconds 11-15 seconds
INR 8.6 2.0-3.0 (therapeutic)
Serum Creatinine 0.9 mg/dL 0.6-1.2 mg/dL
AST Within normal limits Normal
ALT Within normal limits Normal
Urinalysis Microscopic hematuria present Absent

DIAGNOSIS

Given the clinical presentation of spontaneous
bruising, gingival bleeding, gross hematuria,
generalized malaise along with marked laboratory
abnormalities of a prothrombin time of 72 seconds
and International Normalized Ratio of 8.6 the
diagnosis of warfarin toxicity as a result of drug
interaction was suspected. The timing of starting

the metronidazole with respect to the onset of
bleeding further reinforced the suspicion of this
drug interaction. The diagnosis was further
strengthened with normal platelet counts, normal
liver function tests and normal renal function tests
which helped rule out the other possible etiologies
for bleeding and coagulopathy. The findings were
consistent with excessive anticoagulation resulting




IAJPS 2026, 13 (06), 480-485

from potentiation of warfarin's pharmacological
effect.

TREATMENT

Day 1 (Admission) A 60-year-old female
presented with spontaneous bruising, gingival
bleeding, hematuria, generalized weakness, and
fatigue. Laboratory investigations revealed a
markedly elevated INR of 8.6 and prolonged
prothrombin time of 72 seconds, confirming
excessive  anticoagulation. Warfarin -~ was
immediately discontinued, and intravenous vitamin
K 5 mg was administered. The recently prescribed
metronidazole was identified as the likely
interacting drug and was stopped. The patient was
admitted for close monitoring of bleeding
manifestations, coagulation parameters, and overall
clinical status.

Day 2 : The patient remained hemodynamically
stable with no evidence of major bleeding.
Gingival bleeding was reduced, and no new
ecchymotic lesions were observed. Repeat
coagulation studies showed improvement, with the
INR decreasing to 5.1. Supportive care and regular
monitoring of vital signs continued. Renal and liver
function tests remained within normal limits. The
patient reported mild improvement in weakness
and fatigue. No blood product transfusion or
additional reversal therapy was considered
necessary.

Day 3 : Further clinical improvement was noted.
Hematuria significantly decreased, and bruising
over the extremities showed gradual resolution.
The patient remained afebrile and stable throughout
the day. Repeat laboratory evaluation demonstrated
continued correction of coagulation abnormalities.
Daily assessment for signs of internal bleeding
revealed no abnormalities. Adequate hydration and
supportive management were maintained. The
patient was educated regarding the importance of
reporting any new bleeding symptoms while
receiving anticoagulant therapy.

Day 4: The patient showed substantial clinical
recovery with complete resolution of hematuria and
marked reduction in gingival bleeding. The INR
decreased further to 3.2, approaching the
therapeutic range. No fresh bleeding episodes were
observed. Physical examination demonstrated
improvement in  ecchymotic  patches, and
hemoglobin levels remained stable. The patient
tolerated treatment well without complications.
Continued observation and serial coagulation
monitoring were performed to ensure safe
normalization of anticoagulation status.

Day 5 : The patient's condition remained stable,
and all bleeding manifestations had resolved.
Bruising continued to fade, and the patient reported
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improvement in energy levels and overall well-
being. Repeat investigations showed sustained
improvement in coagulation parameters. Detailed
counseling was provided regarding warfarin
therapy, potential drug interactions, dietary
considerations, and the importance of regular INR
monitoring. The patient demonstrated good
understanding of the preventive measures required
to avoid future anticoagulant-related adverse
events.

Day 6 : Laboratory evaluation revealed an INR of
2.4, indicating successful restoration of therapeutic
anticoagulation levels. As the patient remained
clinically stable without evidence of bleeding,
warfarin therapy was cautiously reintroduced at a
reduced dose. Close monitoring was continued to
assess tolerance and ensure maintenance of a
therapeutic INR. The patient experienced no
adverse events following re-initiation  of
anticoagulation therapy and remained
asymptomatic throughout the observation period.

Day 7 (Discharge) : The patient was discharged in
stable condition with complete resolution of
bleeding symptoms and a therapeutic INR. Physical
examination revealed no active bleeding, and
previously noted ecchymotic lesions had
significantly improved. Discharge instructions
included regular INR monitoring, strict adherence
to prescribed medications, and consultation with
healthcare professionals before starting any new
drug. A follow-up appointment was scheduled to
reassess anticoagulation status and ensure long-
term safety and effectiveness of warfarin therapy.

OUTCOME AND TWO-WEEK FOLLOW-UP
At the two-week follow-up visit, the patient was
clinically stable, reported no new bleeding episodes
or adverse symptoms, and demonstrated good
adherence to medication and monitoring
recommendations. Repeat coagulation studies
showed a therapeutic INR, and no further
complications related to anticoagulation therapy
were observed.

DISCUSSION:

Warfarin is one of the most commonly prescribed
oral anticoagulants, but its use is often complicated
by interactions with several medications,
particularly antibiotics. In the present case, the
patient developed spontaneous bruising, gingival
bleeding, hematuria, and a markedly elevated INR
shortly after initiation of metronidazole therapy.
The close temporal relationship between starting
metronidazole and the onset of symptoms strongly
supports a drug-drug interaction as the cause of
toxicity. Similar findings were reported by Kazmier
et al., who described a clinically significant
increase in anticoagulant activity following
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concomitant use of warfarin and metronidazole.
Likewise, O'Reilly et al. demonstrated that
metronidazole  significantly  potentiates  the
anticoagulant effect of warfarin. The clinical
presentation observed in our patient is consistent
with these previously published findings and
reinforces the importance of recognizing this
interaction.121

The mechanism behind this interaction is well
established. Metronidazole inhibits CYP2C9, the
principal enzyme responsible for the metabolism of
S-warfarin, the more potent enantiomer of warfarin.
Reduced metabolism leads to increased plasma
concentrations of warfarin and  excessive
anticoagulation. In our case, the INR increased to
8.6 within one week of antibiotic initiation,
resulting in clinically significant bleeding
manifestations. A recent review by Vega AJ et al.
highlighted that antibiotics, including
metronidazole, frequently cause substantial INR
elevation and increase bleeding risk in patients
receiving warfarin. Similarly, Baillargeon et al.
reported that concurrent antibiotic therapy in
warfarin users was associated with a significantly
increased risk of hemorrhagic complications. The
laboratory findings and clinical presentation of our
patient closely mirror those observations. 341

Early diagnosis and timely intervention were
critical factors contributing to the favorable
outcome observed in our patient. Following
discontinuation of warfarin and administration of
vitamin K, the INR gradually returned to the
therapeutic range, and all bleeding manifestations
resolved  without permanent complications.
Howard-Thompson et al. reported a severe case in
which a warfarin-metronidazole interaction resulted
in intracerebral hemorrhage and prolonged
hospitalization, emphasizing the potentially life-
threatening consequences of delayed recognition.
In contrast, our patient experienced no major
hemorrhagic event because the interaction was
identified promptly. Similarly, Schelleman et al.
demonstrated that warfarin users exposed to
interacting anti-infective agents had a significantly
increased risk of hospitalization due to
gastrointestinal bleeding. Compared with these
reports, our case highlights the benefits of early
monitoring and rapid management, [56]

Another important aspect highlighted by this case
is the need for comprehensive patient counseling
and medication review before prescribing new
drugs. The patient was unaware that metronidazole
could interact with warfarin and was not advised to
undergo additional INR monitoring. Such
situations remain common in routine clinical
practice. Lane et al. reported that high-risk
antimicrobial prescriptions are frequently issued to
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patients receiving warfarin, increasing the
likelihood of adverse bleeding events. Similarly,
Teklay G et al. found that drug-drug interactions
were among the leading contributors to bleeding
episodes in hospitalized patients receiving warfarin
therapy. Consistent with these reports, our case
demonstrates how inadequate awareness of
potential interactions can result in serious adverse
outcomes. Enhanced communication among
physicians, pharmacists, and patients is essential to
improve anticoagulation safety. 78]

CONCLUSION:

Warfarin  toxicity resulting from drug-drug
interactions remains a significant and preventable
cause of adverse drug events. This case
demonstrates how the concomitant administration
of metronidazole can potentiate the anticoagulant
effect of warfarin, leading to excessive
anticoagulation and clinically significant bleeding
manifestations. Prompt recognition of the
interaction, discontinuation of the offending
medication, administration of vitamin K, and close
monitoring of coagulation parameters resulted in a
favorable clinical outcome without major
complications. This case highlights the importance
of thorough medication reconciliation, routine INR
monitoring, and patient education whenever new
medications are prescribed to individuals receiving
warfarin ~ therapy.  Healthcare  professionals,
including physicians and pharmacists, play a
crucial role in identifying potential drug
interactions and preventing avoidable adverse
events. Increased awareness and multidisciplinary
management can significantly improve patient
safety and optimize anticoagulation therapy
outcomes.
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