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ABSTRACT

Warfarin is an effective oral anticoagulant for stroke prevention in atrial fibrillation and for the 
treatment of thromboembolic disorders. Despite its established effectiveness, warfarin has 
a narrow therapeutic window and is prone to drug, food, and herbal product interactions. 
Although interactions with oral drugs are well documented, data on interactions with topical 
agents remain scarce. This case report describes two instances of markedly elevated 
international normalised ratio (INR) associated with the use of a topical herbal oil. Two 
female patients on warfarin therapy presented to Hospital Kuala Lumpur with significantly 
elevated INR (>10) following the topical application of “Herbal Oil Y”. Both patients were 
receiving warfarin to prevent stroke due to atrial fibrillation. The first patient, a 31-year-old 
woman, had initiated warfarin one week before admission. The second patient, a 69-year-
old woman, had been taking warfarin for five years. Both patients denied recent dietary 
changes, over-the-counter medications, or oral herbal supplements. However, they reported 
applying Herbal Oil Y a day before admission. Warfarin induced over-anticoagulation was 
treated with intravenous vitamin K or prothrombin complex concentrate. Both patients were 
discharged in stable condition after close ward monitoring. These cases suggest a possible 
interaction between topically applied Herbal Oil Y and warfarin, likely due to the systemic 
absorption of active herbal constituents. Patients receiving warfarin therapy should be 
counselled on the potential risks associated with concomitant herbal product use, including 
topical preparations, to minimise adverse events.
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INTRODUCTION

Coumarins or vitamin K antagonists (VKAs) have been the mainstay of oral anticoagulant 
therapy for more than 50 years (Ansell et al. 2004). The efficacy of VKAs has been 
established  in well-designed clinical trials for the prevention and treatment of venous 
thrombosis as well as for the prevention of thromboembolic complications associated 
with atrial fibrillation (AF) (Ansell et al. 2004; Kuruvilla and Gurk-Turner 2001).

Despite their established efficacy, pharmacotherapy with VKAs, such as warfarin, 
has always been challenging. In addition to having a narrow therapeutic index, warfarin 
does not exhibit a normal dose-response pattern. Warfarin is a highly protein-bound drug, 
and its involvement in cytochrome P450 (CYP) enzyme metabolism via CYP2C9, CYP1A2 
and CYP3A4 makes it prone to interactions with drugs, food, and herbs (Leite et al. 2021). 
Warfarin exists as a racemic mixture of the S- and R-enantiomers. Since the S-enantiomer 
is more potent and primarily metabolised by CYP2C9, interactions with drugs, food and 
herbs affecting this pathway may be clinically significant (Di Minno et al. 2017). 

Furthermore, warfarin is involved in the complex clotting cascade via the intrinsic 
and extrinsic pathways through its effects on vitamin K-dependent clotting factors II, VII, 
IX and X, as well as the anticoagulant proteins C and S (Adams and Bird 2009). Thus, 
pharmacodynamic (PD) interactions may occur with the use of medications such as  
non-steroidal anti-inflammatory drugs (NSAIDs) or herbs that inhibit platelet function and 
aggregation, thereby increasing the risk of bleeding (Mar et al. 2022; Di Minno et al. 2017).

The international normalised ratio (INR) is a test routinely performed to measure the 
anticoagulant effects of warfarin in terms of its effectiveness and safety. Randomised trials 
and observational studies support the use of an INR target of 2.0–3.0 to prevent ischaemic 
stroke in patients with AF (Hylek et al. 2003; Kleindorfer et al. 2021). Hence, the dose of 
warfarin is adjusted based on INR values to prevent thrombosis from a subtherapeutic INR 
of less than 2.0 or haemorrhagic complications from a supratherapeutic INR of more than 
3.0 (Mar et al. 2022).

Although drug-drug interactions with warfarin are well-known and proven by 
published studies, the interactions between warfarin and topical agents remain largely 
unknown. The following cases are presented to explore the possibility of an interaction 
between warfarin and a topical herbal product known as “Herbal Oil Y”.

Case Presentation

Case 1

A 31-year-old Malay woman presented to the emergency department (ED) with complaints 
of dyspnoea, palpitations and reduced effort tolerance for the past two days. The patient 
had underlying hyperthyroidism, dilated cardiomyopathy and AF. Her concomitant 
medications included carbimazole 20 mg once daily, spironolactone 12.5 mg once daily, 
bisoprolol 2.5 mg once daily, pantoprazole 40 mg once daily and warfarin 3.5 mg once 
daily. Warfarin 3 mg daily was initiated during a hospitalisation 8 days prior to the current 
admission for stroke prevention in AF (SPAF) with a target INR of 2.0–3.0. At the Warfarin 
Clinic follow-up visit 4 days before the current admission, her INR was subtherapeutic at 
1.4, prompting a loading dose of warfarin 5 mg and an increase in the maintenance dose  
to 3.5 mg daily. 

On the day of admission, patient was hypotensive (blood pressure 90/60mmHg) 
and tachycardic (heart rate 160 beats/min). Electrocardiogram (ECG) revealed fast AF, and 
the patient was given a loading dose of intravenous (IV) digoxin 0.5 mg. The diagnosis was 
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acute decompensated heart failure precipitated by fast AF. As the patient was on warfarin, 
routine INR monitoring revealed a markedly elevated value of 10.9, but no active bleeding 
was observed. Her thyroid function tests showed a thyroxine (T4) level of 5.07 pmoL/L and 
a thyroid stimulating hormone (TSH) level of 0.01 mIU/L; both readings were below the 
normal range. Carbimazole and warfarin were withheld, and a single dose of IV vitamin K 
5 mg stat was administered. Repeat INR 5 days later was 1.5. Figure 1 shows the patient’s 
INR trend during hospitalisation.

Figure 1: INR trend of case 1 patient.

Upon obtaining a further history, the patient denied taking any other traditional 
supplements or over-the-counter (OTC) medicines. She also denied any change in her 
warfarin dose, and her diet had remained consistent before hospitalisation. However, 1 day 
before hospital admission, she reported applying a topical product known as “Herbal Oil Y”  
twice over her abdomen. The patient was closely monitored in the ward and advised 
discontinuing applying the oil.

On day 6 of admission, the patient was restarted on a reduced dose of warfarin 
3  mg daily when her INR was 1.3. On day 9 of admission, ultrasound imaging of her 
abdomen revealed no intra-abdominal collection. The patient was hospitalised for a total 
of 13 days and was discharged with the following medications; warfarin 3 mg once daily, 
carbimazole 10 mg once daily, pantoprazole 40 mg once daily, bisoprolol 3.75 mg once 
daily, and spironolactone 12.5 mg twice daily. She was scheduled for a follow-up visit at the 
Warfarin Clinic 3 days after discharge.

Case 2

A 69-year-old Malay woman was brought to the ED with complaints of left-sided colicky 
abdominal pain, melaena and multiple enlarging bruises over her body that had persisted 
for 9 days. She also had extensive abdominal bruising, rectal impaction and melaenic 
stools. The patient had underlying diabetes mellitus, hypertension, AF, stage 4 chronic 
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kidney disease (CKD), gout and a history of right below knee amputation 4 years ago. 
She had been taking warfarin for SPAF for 5 years, with a current regimen of warfarin 
3.5 mg daily from Monday to Friday and 3 mg daily on Saturday and Sunday. The patient’s 
INR value during the last Warfarin Clinic visit 8 days before admission was 2.7. Her other 
concomitant medications included amlodipine 10 mg once daily, bisoprolol 3.75 mg once 
daily, allopurinol 100 mg once daily, ferrous fumarate 400 mg once daily and folic acid  
5 mg once daily.

The patient was tachypnoeic (respiratory rate 24 breaths/min) and tachycardic 
(heart rate 116 beats/min). Blood tests revealed an elevated INR value of 10.1 and a low 
haemoglobin (Hb) level of 4.3 g/dL. She was diagnosed with hypovolaemic shock secondary 
to upper gastrointestinal bleeding precipitated by warfarin over-anticoagulation. Warfarin 
was withheld, and the patient was given one single dose of IV vitamin K 10 mg stat, followed 
by a single dose of IV prothrombin complex concentrate (PCC) 3,200 units (40 units/kg). 
The patient’s INR value improved from 10.1 to 2.9, 1 hour post-PCC transfusion. Ultrasound 
imaging of her abdomen performed on day 2 of admission revealed a large subcutaneous 
collection at her anterior abdomen, which was likely a haematoma. Therefore, the patient 
was administered IV vitamin K 5 mg daily for 3 days, and a repeat INR on day 6 of admission 
was 1.2. Figure 2 shows her INR trend while in hospital.

Figure 2: INR trend of case 2 patient.

Upon obtaining a further history, the patient denied taking any traditional 
supplements or OTC medicines other than her prescribed medications. She also denied 
any change in her warfarin dose, and her diet intake had remained consistent before 
hospitalisation. However, the patient reported applying Herbal Oil Y to her abdomen one day 
before admission, after taking her usual dose of warfarin that same evening. Additionally, 
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the patient had been taking allopurinol tablet for the past six months, prescribed by her 
primary care physician for gout. Consequently, allopurinol was discontinued during the 
current hospital admission to minimise potential interacting factors.

The patient was hospitalised for 19 days, and the plan was to re-initiate warfarin 
at the outpatient clinic after discharge. She was counselled in the presence of her family 
members to avoid Herbal Oil Y in the future. She was discharged in a stable condition with 
pantoprazole 40 mg once daily, amlodipine 10 mg once daily, bisoprolol 2.5 mg once daily, 
ascorbic acid 100 mg once daily, ferrous fumarate 400 mg once daily and lactulose syrup 
15 mL when needed.

DISCUSSION

This case series highlight a possible interaction between warfarin and a topical herbal 
preparation, Herbal Oil Y, resulting in significantly elevated INR levels and clinical bleeding 
in one patient. While pharmacokinetic (PK) and PD interactions between warfarin and orally 
administered drugs or herbal supplements are well documented, data regarding topical 
herbal applications remain scarce (Leite et al. 2021; Talasaz et al. 2025).

Clinical Presentation

Although both patients presented with supratherapeutic INR levels (>10) following 
the application of Herbal Oil Y, their clinical presentations differed significantly. Case 1 
presented with symptoms of acute decompensated heart failure (dyspnoea, palpitations) 
precipitated with fast AR, and the elevated INR was an incidental finding without clinical 
bleeding. This may be attributed to her younger age (31 years old) and absence of 
significant comorbidities. Conversely, case 2 presented with symptoms of active bleeding, 
such as melaena and extensive bruises. This patient was likely more susceptible due to 
her advanced age (69 years old) and stage 4 CKD. CKD is associated with an increased 
risk of baseline bleeding due to uraemic platelet dysfunction and altered warfarin protein 
binding (Adams and Bird 2009; Limdi et al. 2009). Therefore, while the interaction occurred 
in both cases, the clinical consequences were more severe in older patients with multiple 
comorbidities.

Analysis of Herbal Components and Their Mechanisms

Natural or essential oils derived from plants, when applied topically, can not only be 
absorbed but may also compromise the integrity of the dermal barrier and enhance the 
penetration of other chemicals or substances (Nielsen 2006). Pharmacological principles of 
herbal medicines often involve multiple active components and target sites. Consequently, 
the potential of drug-herbs interactions may frequently occur, resulting in adverse effects 
and even fatal outcomes, particularly with drugs that have a narrow therapeutic window, 
such as warfarin (Lin and Lu 2001).

 Herbal Oil Y is a traditional preparation easily purchased OTC. It is generally used 
as a topical product, externally applied to relieve abdominal bloating and alleviate minor 
pain through its cooling sensation. According to the product insert, Herbal Oil Y contains 
peppermint oil (36% w/v), clove oil (2.6% w/v), menthol (1.6% w/v), nutmeg oil (0.6% w/v), 
borneol (1% w/v), cortex cinnamon (1% w/v), resina calamus draco (1% w/v) and light liquid 
paraffin (1% w/v).
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Peppermint oil, the primary constituent, is a volatile oil obtained from the plant 
Mentha piperita (Nair 2001). Although systemic absorption after dermal application is 
erratic, studies have shown that peppermint oil can enhance the transdermal penetration of 
topical medicines by reducing skin integrity (European Medicines Agency (EMA) Committee 
on Herbal Medicinal Products 2019; Williamson, Driver and Baxter 2009). Herbal Oil Y 
contains peppermint oil at 360 mg/mL. In vitro, peppermint oil at concentrations 20–
500 mcg/mL has been reported to moderately inhibit the activity of CYP2C8, CYP2C9, 
CYP2C19 and CYP2D6 (Williamson, Driver and Baxter 2009; Unger and Frank 2004).  
Since CYP2C9 is the primary isoenzyme responsible for metabolising S-warfarin 
(the more potent enantiomer), its inhibition may lead to the accumulation of warfarin 
and an exaggerated anticoagulant effect (Nutescu et al. 2006). However, the clinical 
relevance of in vitro inhibition for systemic exposures achievable after topical application  
remains uncertain.

Both clove oil, extracted from the dried flower buds of Syzygium aromaticum (Haro-
González et al. 2021), and Cinnamoni cortex (the bark of Cinnamomum verum) contain 
eugenol as their primary constituent (Committee for Veterinary Medicinal Products 2000). 
Eugenol is a potent CYP2C9 inhibitor (Nutescu et al. 2006; Cochrane 2015), a property 
also reported for components of nutmeg oil and borneol-containing preparations (Cochrane 
2015). Although specific data on clinically relevant inhibitory concentrations are limited, 
the multiple constituents in Herbal Oil Y could contribute to reduced VKA metabolism if 
sufficient systemic exposure is achieved.

Beyond metabolic inhibition, these components may have PD interactions with 
warfarin. Eugenol exhibits antithrombotic activity by inhibiting platelet aggregation and 
thromboxane synthesis (Saeed and Gilani 1994; Srivastava 1993). Similarly, resina calamus 
draco (Draconis Resina or Dragon’s blood), another component of Herbal Oil Y, contains 
a flavonoid (2S-5-methoxy-6-methylflavan-7-ol) that has demonstrated antiplatelet activity 
comparable to eugenol (Tsai et al. 1998). Such pharmacodynamic interactions can interfere 
with clotting mechanisms, decrease blood coagulation and prolong bleeding time (Liao and 
Li 1997).

Menthol, another constituent of Herbal Oil Y, is widely used as a topical analgesic 
(Pergolizzi et al. 2018). It has been shown to inhibit CYP2A6 and CYP2A13 (Kramlinger Von 
Weymarn and Murphy  2012; Zehetner, Höferl and Buchbauer  2019), but these enzymes 
are not involved in warfarin metabolism. Accordingly, interactions between topical menthol 
products and warfarin have not been reported to date. Hence, they are unlikely to account 
for the observed changes in INR.

Clinical Implications

Notably, our literature review did not identify any controlled human or animal in vivo studies 
that directly examine the effects of peppermint oil, eugenol, nutmeg oil, or borneol on 
warfarin PK, INR, or bleeding outcomes. Information on these components is predominantly 
derived from in vitro enzyme assays and general herb-warfarin interaction reviews, thus 
providing indirect mechanistic support for a causal link.

Nevertheless, several clinical features support the possible contribution of Herbal 
Oil Y to the supratherapeutic INR values observed. In both patients, there were no recent 
changes in dietary intake, prescription or OTC medications, or oral herbal supplements 
prior to hospitalisation. The marked INR elevation (>10) that developed within 24 hours of 
Herbal Oil Y application suggests that intensive application of a multicomponent essential oil 
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preparation may achieve sufficient systemic exposure to acutely affect warfarin metabolism. 
This is particularly relevant when the herbal oil is applied to large surface areas, as with 
abdominal application in both patients.

Alternative Causes

Additionally, it is crucial to exclude other factors, including concomitant medications and 
underlying disease states. Case 1 was treated with carbimazole for hyperthyroidism. While 
carbimazole may act as a VKA, potentially increasing the anticoagulant effect of warfarin 
(Amdipharm UK Limited 2024), thyroid status can also impact warfarin sensitivity. Elevated 
thyroid hormone levels (hyperthyroidism) potentiate the anticoagulant effect of warfarin 
by accelerating the degradation of vitamin K-dependent clotting factors and decreasing 
warfarin protein binding (Feely et al. 1981; Kellett et al. 1986).

However, effective carbimazole therapy shifts thyroid function towards euthyroid 
or hypothyroidism, thereby slowing the metabolism of vitamin K-dependent clotting factors 
(Howard-Thompson et al. 2014). This physiological effect was clinical evident in the patient’s 
INR value which was subtherapeutic (1.4), just 4 days before admission, requiring a dose 
increase. Given her low T4 level (5.07 pmol/L) and absence of carbimazole dose changes, 
it is unlikely that her thyroid status contributed to the acute INR elevation to above 10, 
supporting the role of Herbal Oil Y as a precipitating factor instead.

In case 2, the potential interaction with warfarin involves her underlying CKD 
and concomitant medications, including allopurinol and amlodipine. Clinical reports have 
described an increase in the anticoagulant effect of VKAs with the concurrent use of 
allopurinol (Self, Evans and Ferguson 1975, Pond et al. 1975). However, in this case, the 
patient had been on stable dose of allopurinol for six months. Her two most recent INR 
readings during Warfarin Clinic follow-up visits, 5 months and 2 months before admission, 
were 2.8 and 2.4, respectively, both within the target range. The lack of recent allopurinol 
dosage adjustments and the prior stable INR values make allopurinol an unlikely cause for 
the acute INR elevation.

Similarly, the patient was taking amlodipine, which is a weak inhibitor of CYP3A4 
(Krasulova, Holas and Anzenbacher  2017). CYP3A4 is responsible for metabolism of the 
less potent R-enantiomer, hence interactions involving CYP3A4 inhibition are generally 
considered clinically less significant than those affecting CYP2C9 (Mar et al. 2022;  
Di Minno et al. 2017). Given the patient’s long-term stability on amlodipine before 
admission, amlodipine is unlikely to have precipitated such a drastic rise in INR. Moreover, 
her underlying CKD may have contributed to the clinical bleeding but is unlikely to have 
caused the sudden INR fluctuation. Therefore, the distinct timing of Herbal Oil Y application 
correlates most strongly with the acute INR elevation.

CONCLUSION

To the best of our knowledge, no prior study has documented an interaction between topical 
Herbal Oil Y and warfarin. Nevertheless, majority constituents in Herbal Oil Y are known to 
inhibit warfarin metabolism, raising the possibility of potentiated anticoagulant effects. We 
therefore postulate that systemic absorption of the topically applied Herbal Oil Y contributed 
to the enhanced anticoagulant response observed in both patients.
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In summary, although definitive causality cannot be established from these two 
cases, the temporal association, pharmacological plausibility, and absence of alternative 
explanations for the marked INR elevation suggest that topical multicomponent essential 
oil preparations, such as Herbal Oil Y, may pose a risk for warfarin over-anticoagulation in 
susceptible individuals. Patients taking warfarin should be cautioned against intensive use 
of topical herbal products until more robust in vivo evidence becomes available.
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