
   

 

   

 

PROSPECTS  

IN PHARMACEUTICAL SCIENCES  
 

Prospects in Pharmaceutical Sciences, 22(3), 27-34 
https://prospects.wum.edu.pl/  

 

 

Review 

INTERACTION BETWEEN WARFARIN AND SELECTED 
SUPERFOODS: A COMPREHENSIVE REVIEW OF POTENTIAL 

MECHANISMS AND THEIR CLINICAL SIGNIFICANCE 

Dariusz Łaszczych*1†, Aleksandra Czernicka1†, Kornelia Kędziora-Kornatowska1 
1 Department and Clinic of Geriatrics, Faculty of Health Sciences, Nicolaus Copernicus University in Toruń, 
Ludwik Rydygier Collegium Medicum in Bydgoszcz, 85-094 Bydgoszcz, Poland 

† These authors contributed equally 

 
* Correspondence, e-mail: laszczychdariusz@gmail.com 

   

Received: 26.03.2024 / Accepted: 31.05.2024 / Published: 11.07.2024 
 
 

ABSTRACT 
 

Warfarin is one of the oldest and still widely used anticoagulant agents. Interactions between warfarin 

and herbs have been intensively studied in recent years. However, due to the growing worldwide interest 

and consumption of herbal products this area requires further investigations. Patients on warfarin should 

receive special attention from their physicians, especially concerning the concomitant use of herbal 

products. In this study, we provide a comprehensive review of the mechanisms and clinical significance 

of interactions between warfarin and selected plants, also frequently referred to as superfoods: Linum 

usitatissimum, Moringa oleifera, Lindera aggregata, and Nigella sativa. We carried out a non-systematic 

review of the literature using PubMed using the key terms: warfarin, interaction, Linum usitatissimum, 

Moringa oleifera, Lindera aggregata, Nigella sativa, CYP2C9, CYP3A4, serum albumin, blood coagulation, 

antiplatelet. We analyzed articles published up to 2024. The wealth of phytoconstituents contained in 

reviewed plants favor the occurrence of potential interactions with warfarin. Possible mechanisms 

involved in these interactions include plasma and platelet hemostasis processes and warfarin 

pharmacokinetics, i.e. distribution and hepatic metabolism. Critical evaluation of the risk of warfarin-

herb interaction is challenging and still inconclusive because most of the sources of evidence are in vitro 

and animal studies. Therefore we expect human clinical studies evaluating the risk of combined use of 

warfarin and discussed plants in the near future. To summarize, we hope that the results of our study 

will help healthcare professionals in their daily practice and improve the safety and effectiveness of 

warfarin pharmacotherapy. 
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1. Introduction  

Warfarin is one of the first anticoagulant drugs applied in 

clinical practice [1]. Warfarin is indicated e.g. in the treatment 

of venous thromboembolism and the prevention of ischemic 

strokes among patients with atrial fibrillation [2]. Currently, 

we can observe the tendency to replace warfarin with novel 

oral anticoagulants (NOACs) in the indications mentioned 

above [3]. Regardless of the benefits of using NOACs, 

warfarin remains the first line of therapy in valvular atrial 

fibrillation, antiphospholipid syndrome, and in the case of 

artificial heart valves [4]. The cost of novel anticoagulants 

both for patients and the healthcare systems restricts the 

opportunity to switch from warfarin to NOACs for the 

majority of patients [5]. The low cost of therapy is one of 

the main reasons why warfarin is still widely used in 

clinical practice. Warfarin therapy is associated with 

several problems. Patients should strictly adhere to the 

correct intake of warfarin. The omission of doses may 

decrease the warfarin anticoagulation effect. On the 

contrary, an overdose of warfarin may lead to adverse 

events such as gastrointestinal (GI) bleeding, hematuria, 

or even intracranial bleeding [6]. Another issue is potential 

drug interactions. Coadministered drugs may affect both 

the absorption and metabolism of warfarin affecting the 

efficacy or safety of therapy [7]. Other important factors 

that may compromise therapy with warfarin are food, 

dietary supplements, and herbal medicines consumed by 

the patient. Therefore patients should consult with 

a physician before making major changes in their diet or  
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Fig 1. The mechanism of action of warfarin. VKOR – vitamin K epoxide reductase, NAD - Nicotinamide adenine dinucleotide, 

NADH - reduced form of NAD. 

implementing herbal medicines. Awareness of both patient 

and doctor about possible herb-warfarin interaction may 

contribute to improving the efficacy and safety of 

anticoagulant therapy. Due to the rapidly growing 

worldwide interest in herbal products and medicines, it is 

crucial to identify potential herb-drug interactions. It is of 

particular importance in the case of drugs with a narrow 

therapeutic index such as warfarin. Our work aims to review 

novel scientific reports regarding possible interactions 

between warfarin and selected plants and the mechanisms 

underlying them. Since many potential herb-warfarin 

interactions have been described in the literature so far, in 

our work we focus on less studied plants: Linum 

usitatissimum, Moringa oleifera, Lindera aggregata, and 

Nigella sativa. By providing new insight into the interaction 

between warfarin and plant products we intend to raise 

awareness among healthcare professionals and their 

patients. 

 

2. Warfarin - overview 

Warfarin is a coumarin derivative organic compound 

belonging to the vitamin K antagonist (VKA). Its anticoagulant 

activity is based on inhibiting vitamin K epoxide reductase 

(VKOR). VKOR catalyzes the conversion of vitamin K-epoxide 

to vitamin K hydroquinone, which is a biologically active form 

of vitamin K. Active vitamin K is involved in post-translational 

gamma-carboxylation of several human proteins, especially 

coagulation factors II, VII, IX, and X. Warfarin by inhibition of 

VKOR decreases the amount of vitamin K hydroquinone 

(Figure 1). The lack of a reduced form of vitamin K impairs 

the gamma-carboxylation process required to confer 

biological activity of coagulation factors II, VII, IX, and X. 

Decrease of the intrinsic activity of these coagulation factors 

results in a disorder of the blood coagulation process and is 

responsible for warfarin anticoagulant activity [8].  

2.1 Pharmacokinetics 

After oral administration, warfarin is almost completely 

absorbed in the gastrointestinal tract. About 99% of warfarin 

is bound to serum proteins, especially serum albumin. 

Warfarin is metabolized in the liver by cytochrome P450 

(CYP) enzymes. The main CYP isoenzyme involved in the 

warfarin metabolism is CYP2C9. CYP2C9 through  

7-hydroxylation of S-warfarin leads to the generation of  

7-hydroxywarfarin. CYP1A2, CYP2C19, and CYP3A4 also 

metabolize warfarin [9]. Warfarin is almost completely 

metabolized in the human body to secondary metabolites. 

Warfarin is eliminated predominantly with urine (80%) and 

feces (20%) [10].  

2.2 Mechanisms of interactions 

Due to both complex pharmacokinetic and dynamic 

profiles of warfarin, many factors including genetics, dietary 

habits, drugs, and patient comorbidities may affect both 

warfarin intrinsic activity and therapy safety. Most 

pharmacokinetic interactions occur through the inhibition or 

induction of warfarin liver metabolism. For example, the 

induction of CYP2C9 increases the clearance of warfarin and 

reduces its anticoagulant activity. On the other side, CYP2C9 

inhibition increases the serum concentration of warfarin. 

Another pharmacokinetic interaction may occur through 

alternation of warfarin distribution in the body. Some 

agents/xenobiotics, because of their higher affinity, may 

displace the warfarin from the bound with plasma proteins 

(mainly albumins). Moreover, changes in the serum 

concentration of albumins, which are the main drug carriers 

in the human body, affect the amount of unbound, i.e. 

biologically active, warfarin fraction. Among 

pharmacodynamic interactions, we can distinguish e.g. 

dietary intake of products rich in vitamin K. Exogenous 

vitamin K acts as a competitive antagonist of warfarin. 

On the other side, coadministration of drugs that impair 

platelet aggregation such as aspirin, ticagrelor, or 

clopidogrel may significantly alter blood coagulation and 

increase the risk of adverse events such as GI bleeding, 

intramuscular hematomas or hematuria [11,12]. 

The multitude of factors affecting the safety and 

effectiveness of pharmacotherapy implies the need for close 

monitoring of blood coagulation parameters during warfarin 

therapy. 
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3. Concomitant use of selected plants and warfarin - 

mechanisms of potential interaction and its significance 

3.1 Linum usitatissimum 

Linum usitatissimum, or flax, is one of the oldest fibrous 

plants cultivated for its fiber and flaxseed [13]. Flaxseed is 

a storehouse for many phytonutrients such as linoleic acid, 

cyclic peptides, alkaloids, lignans such as secoisolariciresinol 

diglucoside (SDG), and plant omega-3 alpha-linolenic acid 

(ALA) [14,15]. So far, the hypotensive activity of flaxseed 

has been broadly studied [16]. In addition, flaxseed has 

a positive effect on the course of lifestyle diseases such as 

diabetes [17]. Despite a positive impact of flax on our 

health, recent reports indicate that certain patients should 

avoid flax-derived products. It seems that patients who 

should be especially careful are those requiring 

anticoagulation or antiplatelet therapy. Recently, it has 

been demonstrated that flaxseed cysteine protease (FSCP), 

isolated from L. usitatissimum seeds, exhibits anticoagulant 

activity. FSCP incubated with human plasma significantly 

prolonged clotting time and activated partial 

thromboplastin time (aPTT) and prothrombin time (PT). 

FSCP anticoagulant activity was also proven in vivo in murine 

model [18,19]. The latest report from Nandish et al. 

indicates that apart from FSCP, flaxseed contains other 

bioactive molecules that may alter both primary and 

secondary hemostasis [20]. Consuming flaxseed may 

potentially impact blood clotting due to its abundant ALA 

content. To date, few studies investigated the impact of ALA 

on blood coagulation or platelet aggregation. Dietary ALA 

may inhibit arterial thrombosis formation in vivo through the 

downregulation of tissue factor (TF) expression. ALA may 

also attenuate the aggregation of thrombocytes [20]. Yang 

et al. reported that ALA impairs platelet activity in vivo 

[22]. Recently, Stivala et al. showed that the anti-platelet 

activity of ALA may be associated with the decreased 

endothelial expression of von Willebrand factor (vWF). 

vWF is a pivotal factor in platelet hemostasis including 

adhesion and aggregate formation. Impairment of platelet 

function through downregulation of wVF may result in 

coagulation disorder. The potential synergetic effect of ALA 

and warfarin on the hemostasis process may increase the risk 

of adverse events [23]. Apart from direct influence at 

hemostasis, it has been demonstrated that phytoconstituents 

present in flaxseed may affect warfarin metabolism. Recent 

research indicates that SDG may induce the expression of 

CYP2C9 and CYP3A4 in vitro [24]. Furthermore, Aqeel et al. 

showed that SDG can increase serum albumin concentration 

[25]. The increased level of serum albumin may result in 

a higher protein-bound warfarin fraction. Since protein-

bound drugs do not exhibit intrinsic activity, an increased 

percentage of albumin-bound warfarin fraction may result 

in attenuated warfarin anticoagulant activity [26]. 

In summary, results show that consumption of Linum 

usitatissimum products can affect the efficacy and safety of 

warfarin therapy in two opposite ways. Some of the flax 

phytoconstituents indicate antiplatelet and anticoagulant 

activity in vivo. The synergistic effects of flax and warfarin 

may increase the risk of adverse events. On the other hand, 

some studies suggest that flaxseed consumption may result 

in decreased effectiveness of anticoagulant therapy. So far, 

the significance of the potential interaction between 

flaxseed and warfarin has not been defined. Wide 

consumption of flax-derived products may be unfavorable 

for certain groups of patients. Due to ambiguous results of 

in vitro and animal studies, further research is needed to 

evaluate the clinical significance of flax-warfarin 

interaction. 

3.2 Moringa oleifera 

Moringa oleifera, also known as a drumstick or 

horseradish tree, is a cruciferous plant cultivated mainly 

in the Middle East and Asian countries [27]. M. oleifera 

leaves are a rich storehouse of omega-3 and omega-6 

polyunsaturated fatty acids [28]. The results of a recent 

meta-analysis indicate that consumption of M.oleifera leaf 

powder may be promising adjuvant therapy in prediabetic and 

diabetic patients [29]. In addition, numerous investigations 

have revealed anti-inflammatory, antioxidant, anticancer, 

antimicrobial, and hepatoprotective properties of 

M. oleifera [30]. Thanks to the presence of various 

phytoconstituents, M. oleifera has a positive impact on our 

health and can be beneficial to patients suffering from 

many diseases. On the other side, Moringa consumption 

may potentially interfere with drugs taken by patients. 

Monera et al. showed that M. oleifera extract significantly 

inhibits the activity of CYP3A4 in vivo [31]. Fantoukh et al. 

reported that newly isolated Moringa-derived compounds 

exhibit significant inhibitory activity on CYP3A4 in vitro 

[32]. In addition, Moringa extract inhibits the activity of 

CYP1A2 and CYP2C9 in vitro. Notably, the theoretical 

evaluation of inhibitory potential suggests that the extract 

of M. oleifera may also affect the activity of CYP1A2 and 

CYP2C9 in vivo. Since warfarin is metabolized mainly 

through CYP2C9, CYP1A2, and CYP3A4 isoenzymes, 

therefore concomitant use with Moringa products may 

potentially increase the serum concentration of warfarin. 

However, to evaluate the clinical significance of the 

potential interaction between Moringa and warfarin 

further investigations are needed [33,34]. Results of a 

recent study suggest that Moringa may also affect warfarin 

distribution. Asare et al. showed that M.oleifera may alter 

serum albumin concentration. Rats treated with high doses 

of Moringa leaf extract had significantly decreased 

concentrations of albumin compared to the control [35]. A 

decreased concentration of serum albumin may result in a 

higher protein-unbound warfarin fraction and therefore 

enhanced anticoagulant activity of warfarin. By the impact 

on both primary and secondary hemostasis, 

phytoconstituents can alter the blood coagulation process. 

Cotabarren et al. in the recently published study isolated 

and characterized new phytocystatin from M.oleifera 

seeds. The newly discovered phytocystatin, named 

M. oleifera papain inhibitor (MoPI), was responsible for the 

significant prolongation of aPTT in the blood sample 

collected from healthy donors. However, the mechanisms 

underlying the anticoagulant activity of MoPI remain 

unknown and require further investigation [36,37]. Due to 

the wealth of phytonutrients, the consumption of 

M. oleifera can be beneficial to our health. However, it 

seems that in several situations Moringa intake should be 

avoided. The consumption of Moringa through changes in 

the drug metabolism and distribution is likely to result in 

the supra-therapeutic concentration of warfarin. 

Moreover, the newly described MoPI may have a synergistic 

effect with warfarin. However, due to the limitations of in 

vitro studies, the clinical significance of the potential 

interaction between warfarin and M. oleifera should be 

evaluated in further investigations.
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3.3 Lindera agregata 

Lindera aggregata is a plant used in traditional Chinese 

medicine for centuries. The most valuable parts of the plant 

are the roots and leaves. The dried root of Lindera is 

indicated in disorders of the gastrointestinal tract and 

urinary system. The leaves may be a relief for skin diseases 

and rheumatoid arthritis. Previous studies indicate that the 

phytoconstituents responsible for various biological 

properties of Lindera are sesquiterpenoids, found mostly in 

the roots of the plant. To date, more than 100 

sesquiterpenoids have been identified. Sesquiterpenoids 

exhibit many beneficial activities, e.g. hepatoprotective, 

antibacterial, antiviral, anti-oxidative, and anti-

inflammatory [38,39]. L. aggregata-derived sesquiterpenoids 

are being extensively investigated for other biological 

properties such as anticoagulant activity. A recent study 

revealed that a newly discovered sesquiterpene dimer 

named linderin B may prolong aPTT time in vitro [40]. By 

impairing the coagulation cascade, L. aggregata can 

decrease the risk of thromboembolic events. Conversely, the 

potential synergetic effect of L. aggregata and 

anticoagulants such as warfarin may increase the risk of 

serious adverse events such as GI or intracranial bleeding. 

Discussing L. aggregata and its potential interaction with 

warfarin, attention should be paid to phytoconstituents with 

furanoid structure. It is widely known that furan-containing 

molecules can inhibit the activity of CYP450 isoenzymes 

through specific, irreversible mechanism-based inactivation 

(MBI). Furanoids are metabolized by CYP450 to reactive 

intermediates, which can further covalently bind to key 

amino acids in the active site of cytochromes. Biochemical 

modification of the active site results in irreversible enzyme 

inactivation [41]. Wang et al. showed that linderane (LDR), 

a sesquiterpenoid found in the roots of L. aggregata, is 

preferentially metabolized through CYP2C9 and CYP3A4. 

Moreover, CYP2C9 activity was decreased after prior 

incubation with LDR. It is noted that CYP2C9 inhibition was 

observed only when NADPH was present in the incubation 

mixtures. It implies that the presence of reactive LDR 

intermediates is essential for enzyme inhibition. In addition, 

it has been demonstrated that the LDR-mediated CYP2C9 

inactivation was irreversible [42]. Recently, it has been 

demonstrated that LDR may affect warfarin metabolism in 

vivo through CYP2C9 inactivation. Notable, mice treated 

with LDR were characterized with significantly decreased 

expression of CYP2C9 protein compared to the control group 

[43]. Taken together, the inhibitory effect of LDR on CYP2C9 

activity observed in vivo poses a risk of potential interaction 

with warfarin. Since LDR is considered one of the main active 

compounds in L. aggregata, patients should be closely 

monitored in case of the concomitant use of warfarin and 

Lindera-derived herbal products or medicines. 

3.4 Nigella sativa 

Nigella sativa (NS), also known as black cumin or black 

seeds, is an annual flowering plant valued for its culinary use 

and medicinal properties. NS in the form of oil, powder, or 

extract is used in ethnomedicine to treat e.g. allergies, 

rheumatism, hypertension, and gastrointestinal disorders 

[44]. The positive impact of Nigella on human health 

postulated by traditional medicine has been confirmed by 

scientific investigations. Furthermore, it has been shown 

that the phytoconstituent responsible for various 

pharmacological activities of Nigella is thymoquinone (TQ), 

a major compound found in Nigella essential oils. TQ 

exhibits antioxidant, anti-cancer, anti-inflammatory, 

antimicrobial, and cardioprotective properties [45]. 

Despite many pro-health properties, black seed 

consumption may affect the safety and effectiveness of 

warfarin therapy. Recently it has been demonstrated that 

TQ is responsible for aPTT prolongation and inhibition of 

factor X activity in vitro [46]. TQ may also affect platelet 

hemostasis. TQ through activation of caspase-3 promotes 

platelet destruction [47]. TQ alters platelet function in 

several additional mechanisms. TQ increases the 

concentration of phosphatidylserine on the platelet 

surface. Upregulation of phosphatidylserine leads to 

platelet apoptosis [48]. Wang et al. showed that TQ may 

interact with warfarin by inhibiting the activity of CYP2C9 

and CYP3A4. Regarding the safe daily consumption of black 

cumin, it seems that consumption of up to 18 mg/day of 

pure TQ and up to 1 g/day of N. sativa extract is not likely 

to result in interaction with warfarin. Exceeding the 

recommended dose may result in significant side effects 

[49]. Furthermore, N. sativa extract, apart from modulating 

the activity of cytochrome isoenzymes, may also regulate 

the expression of cytochrome genes [50,51]. Al-Jenoobi et 

al. in their clinical trial showed that phytoconstituents 

present in N. sativa have an inhibitory effect on CYP3A4 

in vivo. Concomitant use of dextromethorphan and black 

cumin resulted in a decreased concentration of 

dextromethorphan metabolites in urine samples [52]. 

Results of that clinical trial suggest that NS consumption 

may affect warfarin metabolism since dextromethorphan 

and warfarin have a common metabolic pathway through 

CYP3A4. However, to evaluate the clinical significance of 

that potential interaction between NS and warfarin further 

investigations are necessary. In summary, the impact of 

thymoquinone on coagulation factors, platelet 

homeostasis, and cytochrome isoenzyme activity are only 

a few of the potential mechanisms underlying warfarin-

Nigella interaction. However, the significance of this 

interaction needs to be fully elucidated. 

 

4. Conclusions 

To date, numerous clinically important interactions 

between warfarin and herbal products have been described 

in the literature. However, because of growing interest in 

herbal products/medicines and easy access to various 

exotic plant products, further research on warfarin-herbs 

interaction is needed. In this article, we discussed the 

mechanisms of potential interaction between warfarin and 

Linum usitatissimum, Moringa oleifera, Lindera aggregata, 

and Nigella sativa. Our findings are summarized in Table 1. 

To our knowledge, it is the first work to study mechanisms 

of interaction between warfarin and the above-mentioned 

herbs in such a comprehensive way. Results indicate that 

herbs discussed in this review should be used with caution 

in patients on warfarin therapy. Concomitant use of these 

medicinal herbs can either decrease the effectiveness or 

safety of anticoagulant therapy. Herbs may affect the 

blood coagulation process which is manifested in 

prolongation of aPTT or PT time. Furthermore, herbs 

impair platelet hemostasis including adhesion and 

aggregation of thrombocytes. Other mechanisms underlying 

potential interactions are related to the pharmacokinetics of 

warfarin. Phytoconstituents can either inhibit or induce the 

activity of several cytochrome isoenzymes engaged in 

warfarin metabolism. Moreover, herbal bioactive molecules  
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Table 1. Potential herbal interaction with warfarin 

Scientific 

name 

Common 

name 

Plant derivative/ 

phytoconstituent 

Mechanism Possible interac-

tion with warfarin 

Source of evi-

dence 

Reference 

Linum  

usitatissimum 

Flax Flaxseed extract - 

cysteine protease 

Prolonged aPTT and PT Increased risk of 

bleeding 

in vitro, in vivo 

(animals) 

[17,18] 

Alpha-linolenic 

acid  

Downregulation of tissue factor, 

decreased platelet aggregation 

and activity 

Increased risk of 

bleeding 

in vitro, in 

vivo  

[20,21] 

Alpha-linolenic 

acid  

Decreased platelet adhesion by 

downregulation of vWF 

Increased risk of 

bleeding 

in vitro [22] 

Flaxseed- SDG 

lignan 

CYP2C9 and CYP3A4 induction Decreased antico-

agulant activity of 

warfarin 

in vitro [23] 

Flaxseed - SDG 

lignan 

Increased serum albumin con-

centration - warfarin distribu-

tion  

Decreased antico-

agulant activity of 

warfarin 

in vivo [24] 

Moringa  

oleifera 

drumstick, 

horseradish 

tree 

Leaf extract  CYP3A4 inhibition Increased risk of 

bleeding 

in vitro, in vivo [30,31] 

Leaf extract CYP1A2 and CYP2C9 inhibition Increased risk of 

bleeding 

in vitro [32,33] 

Leaf extract Decreased serum albumin con-

centration - warfarin distribu-

tion  

Increased risk of 

bleeding 

in vivo (ani-

mals) 

[34] 

Seeds extract - 

phytocystatin MoPI 

Prolonged aPTT  Increased risk of 

bleeding 

in vitro [35] 

Lindera  

aggregata 

Japanese 

evergreen 

spicebush 

Root - sesquiter-

pene linderin B 

Prolonged aPTT Increased risk of 

bleeding 

in vitro [39] 

Root - sesquiter-

pene LDR  

CYP2C9 inhibition (mechanism-

based inactivation), downregu-

lation of CYP2C9 expression 

Increased risk of 

bleeding 

in vitro, in vivo 

(animals) 

[41,42] 

Nigella 

sativa 

black 

seeds, 

black 

cumin 

Thymoquinone Prolonged aPTT, inhibition of 

factor X activity 

Increased risk of 

bleeding 

in vitro [45] 

Thymoquinone Antiplatelet effect Increased risk of 

bleeding 

in vitro [46,47] 

Thymoquinone CYP2C9 and CYP3A4 inhibition Increased risk of 

bleeding 

in vitro -in vivo 

extrapolation 

[48] 

Seeds CYP3A4 inhibition Increased risk of 

bleeding 

in vitro, in vivo 

(human) 

[51] 

modulate warfarin distribution through changes in the 

concentration of the unbound fraction of warfarin. Notably, 

the clinical significance of the potential interaction between 

described herbs and warfarin is inconclusive. This is due to 

the relatively limited number of research in the literature 

and the lack of human studies which are the most reliable 

scientific source. Since a better understanding of the risk of 

interaction in concomitant use of warfarin and herbal 

medicines/products may help avoid adverse events and 

increase the effectiveness of anticoagulant therapy we 

expect more research in this area in the future. To sum up, 

the patients on warfarin therapy are at risk of potential 

interactions with herbal medicines, products, and 

supplements. To improve patient care physicians should 

promote the rational use of herbal medicines/products. Both 

healthcare professionals and patients should be aware of 

medicinal plants that may cause life-threatening adverse 

events including GI and intracranial bleeding. Close 

collaboration between doctor and patient can contribute to 

improving the quality of care and optimizing the safety and 

effectiveness of anticoagulant pharmacotherapy with 

warfarin.
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