
 

 

Predisposing Factors Leading to Warfarin Toxicity 

 
 

 

ABSTRACT 

Introduction: Warfarin is a commonly utilized anticoagulant in the management of thrombosis, 

either prevention or treatment, with bleeding problems as one of the major adverse effect 

because of its narrow therapeutic index. 

Objective: To determine the frequency of various factors leading to warfarin toxicity which was 

defined as patients presented with International Normalized Ratio (INR) greater than five. 

Setting: Department of Adult Cardiology at National Institute of Cardiovascular Diseases 

(NICVD), Karachi, Pakistan. 

Methodology: The study type is descriptive, cross sectional. All patients who fulfilled the 

inclusion criteria and visited Department of Adult Cardiology at NICVD, Karachi, Pakistan were 

included. After ethical approval and informed and written consent. The collected data was 

entered using IBM SPSS - 21, for variables that were continuous mean Standard Deviation was 

calculated and for variables that were categorical frequency percentage were calculated.  

Result: Total of 87 patients with warfarin toxicity were included. 52 patients (60%) were males 

& 35 (40%) were females with the mean age of 48.5287 ± 13.1386 years. The factors leading to 

warfarin toxicity were dietary non-compliance 19 patients (21.83%), drug non-compliance in 18 

(20.68%), drug-drug interactions in 12 (13.79%), irregular follow up in 23 (26.39%) and 

deranged liver functions in 26 (29.88%) patients. 

Conclusion: Warfarin toxicity has multifactorial causes. Deranged liver functions and irregular 

follow up of patients accounted for the most prominent factors leading to warfarin toxicity.  
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INTRODUCTION:  

Among the anticoagulants, Warfarin is most commonly utilised drug in the world for the 

management of thromboembolic disorders. The prophylaxis and treatment of conditions like 

valvular heart diseases, pulmonary embolism, DVT etc. uses the drug Warfarin. 1-7 though 

thoroughly in use, the drug’s narrow therapeutic range, interactions with other drugs and it’s 

variability in doses between different individuals make establishment of optimal warfarin dose 

for anticoagulation is difficult. 8,9 

Despite these common uses of warfarin, the associated risk of bleeding and other possible 

adverse outcomes cannot be overlooked. Therefore, regular follow up and strict monitoring of 

international normalized ratio (INR) is required to minimize its toxicity. High international 

normalized ratio (INR) levels predispose patients to significant haemorrhage and consequent 

increase in associated morbidity and mortality. 5,6 10-13 Bleeding complications categorised as 

major include gastrointestinal haemorrhage, retroperitoneal bleed, and intracranial haemorrhage 

and  minor include haemorrhages of the sub-conjunctiva, epistaxis, haematuria and ecchymosis. 

A systemic review illustrates the mean annual rates of Warfarin related bleeding complications 



 

 

as 4.9% for major and as high as 15% for minor bleeding events in individuals using it for 

anticoagulation. 6 

Genetic variations dealing with drug metabolisms, impaired liver activity, drug to drug 

interactions, vitamin K rich diet, Congestive Heart Failure etc. have been accounted for 

increasing the risk of over-anticoagulation in people using Warfarin. Sahay RN et al. reported the 

frequency of potential causes among the patients with INR greater than four as, female gender 

(60%), drug-drug interactions (40%), and acute liver disease (17.5%). 6 Moreover, dietary non-

compliance (lack of daily intake of dietary vitamin K) was reported to be 33% among the 

patients with International normalised ratio (INR) greater than four. 14 Other than these factors 

irregular follow up (19%) and drug non-compliance (19%) were reported to be potential factors 

leading to warfarin toxicity. 15 

Warfarin is one of the most commonly prescribed but trickiest drug in use. In spite of detailed 

studies and measures taken to attain a tight control of the INR, Warfarin is still the most common 

pharmacological cause of emergency room visits excluding Insulin. Very limited local data are 

available on factors leading to warfarin toxicity; therefore, we expect to see variations in results 

of our population. This study is designed with the aim to study the factors leading to toxicity of 

warfarin in our population and highlighting the major ones, so that the complications can be 

prevented. 

MATERIALS AND METHODS:    

The design for this study is cross-sectional, conducted from 21
st
 Oct 2020 to 20

th
 Apr 2021 for 6 

months at the National Institute of Cardiovascular Disease (NICVD), Department of Adult 

Cardiology, Karachi, Pakistan. 

WHO sample size calculator version 2.0 was utilized to accurately calculate the sample size. 

95% was the confidence interval; eight percent margin of error and 17.5% of expected 

prevalence (p) with a total of n = 87 patients. The technique used was consecutive sampling with 

non probability. The patients included consisted of age group between 18-75, both male and 

female and those who presented with warfarin toxicity. Contrarily; intentional, accidental 

ingestion or people with incomplete or ambiguous history were excluded 

Ethical review committee of NICVD approved the study before collecting the data. Before 

enrolling the aim and benefits of the study were explained to all participants and informed 

consent was acquired by the principal investigator from all patients verbally. Demographic 

profile of the patients like gender, age (years), residence, monthly income (PKR), and 

educational status was recorded as per the operational definitions. Patient’s clinical history was 

obtained regarding hypertension, diabetic mellitus, and smoking as per the operational 

definitions. International normalized ratio test was performed for all patients by experts with 

more than five years of INR clinic experience. All data was recorded by a principal investigator 

on a predesigned proforma. The criteria of both exclusion and inclusion along with stratification 

were used to assure control over confounding variables and general bias. Patient information was 

safeguarded and only made available to persons authorized. 
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STATISTICAL ANALYSIS:   

SPSS version-21 (IBM SPSS) was used to analyze the data. Then, to check the hypothesis of 

normality for quantitative variables such as age (years), and monthly income (PKR) Shapiro-

Wilk test was applied. Descriptive statistics for example mean ± SD, median, skewness, 

maximum and minimum were also calculated appropriately via the same test. For categorical 

variables percentages and frequency were calculated. Effect modifiers were controlled through 

stratification. Chi-square test or fisher exact test was applied after stratification appropriately. 

The criteria of statistical importance were two-sided p-value of ≤ 0.05. 

RESULT: 

A total of 87 patients with warfarin toxicity were selected to conduct this study.  The mean age 

was 48.5287±13.1386 years. 52 patients (60%) were males & 35 patients (40%) were females. 

(as shown in graph 1).  

 

The residence of 52 patients (60%) were rural & 35 patients (40%) were urban. The mean 

monthly income from all sources was 39655.1724±21791.73493 rupees. The descriptive analysis 

of income alongside age is shown in Table-2 

Table 1: Descriptive statistics of age, monthly income of all sources 

Statistics Age (years) Monthly income of all sources (rupees) 

Minimum 30 10000 

Maximum 75 100000 

Mean 48.5287 39655.1724 

Std. Deviation 13.13865 21791.73493 

 



 

 

31 patients (35.63) had no formal education (at school) 23 patients (26.43%) had up to secondary 

level and 23 (37.93%) had education and higher than secondary level education, (as shown in 

Table-2) 

Table 2: Frequency distribution of Educational Status (n=87) 

Educational Status Frequency Percentage 

No formal education 31 35.63% 

Up to secondary level education 23     26.43% 

Higher than secondary level education 33 37.93% 

Total 87 100% 

 

In our study the diabetic mellitus was noted in 28 patients (32.18%), hypertension was noted in 

32 patients (36.78%) and smoking was noted in 17(19.54%), as shown in Graph 2. 

 

The factors leading to warfarin toxicity were dietary noncompliance (defined as reported by the 

patient to be taking vitamin K containing food substances at least once per day over the past one 

month) 19 patients (21.83%), drug noncompliance (defined as a score of <8 on Morisky 

Medication Adherence Scale -MMAS-8) in 18 (20.68%), drug interaction in 12(13.79%), 

irregular follow up in 23 (26.39%) and deranged liver functions in 26 (29.88%) as shown in 

Graph 3 in percentages. 
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In our study the factors leading to warfarin toxicity (dietary noncompliance, drug 

noncompliance, drug interaction, irregular follow up, deranged liver functions) were common in 

age group of 41-75 years, predominant in male gender, were more common in rural patients, 

more common in patients with monthly income 10000-50000 rupees, were slightly more 

common in patients with no formal education, and significant association was noted between 

DM, hypertension, smoking and the factors leading to warfarin toxicity. 

DISCUSSION: 

As known after the introduction of Direct Oral Anticoagulant (DOAC) medications usage of 

warfarin has decreased, but it still remains a common part of prescriptions in our region. It is a 

big challenge for health care workers to employ the drug Warfarin in management, as the 

considerable individual variations in the appropriate dosage predispose patients towards the 

possibility of being over-anticoagulated very commonly. Moreover, the narrow therapeutic 

window of the drug causes it to result in bleeding complications, which can sometimes be life-

threatening. It is exemplified by the gastrointestinal, urinary tracts or other major bleeds 

occurring in 6.5% of the total annual anticoagulated patients. One of the major variables 

consistently increasing the risk of anticoagulation is the intensity of dosing, which is depicted in 

the elevation of the standard prothrombin time, the INR ratio 

In our study the common age group affected was between 41 to 75 years. Age was labelled as 

one of the major factors influencing bleeding risks in patients taking Warfarin. In multiple 

studies assessing this relationship between ages and bleeding episodes, the bleeding was 
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Graph 3:Various factors deteremining 
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significantly higher in older patients, especially those with unstable INRs. Thus, younger 

individuals with stable INRs were at a lower risk of bleeding, as a result, the authors suggested to 

extend the INR checks duration from three to four weeks to eight to twelve weeks in young 

people. In another study, it was highlighted that INR levels were higher in older patients than 

younger ones taking the same Warfarin dose. Fang et al. in their study of over 13000 atrial 

fibrillation patients, of age above 80, found increased bleeding rates, though interestingly similar 

in those taking or not taking warfarin. 20 

In our study, the age was 48.5287+13.1386 years as compare to Sahay et al [5] study the mean 

age of patients was 42.9 years with majority of individuals were of age bracket between 30 to 39 

years (22.5%) with second most common being 40 to 49 years and elderly patients more than 60 

years. The risk of bleeding is higher in elderly population with higher warfarin dose used. In this 

study, 14 out of 26 patients in the age group of >50 years had bleeding complications. Therefore, 

for the elderly population the dose of warfarin should be kept below five mg/d with vigilant 

monitoring of the INR. The reasons that with increasing age, individuals become more prone to 

Warfarin toxicity are due to decreased body weight, impairment of kidney functions, impairment 

of liver functions, low intake of Vitamin K in diet, etc. Gurwitz JH, et al in Annals of Internal 

Medicine concludes Coumadin as the most common medication bringing elderly patients in in 

the emergency in America, with 17.3% of all drug related complications. 21 

Secondly considering the education of patients who visit ED with bleeding complications, it was 

concluded that 83% of our patients had either primary school level education or even less. This 

high percentage must strike the clinicians to prioritize the drug education and effective 

counselling of the patient while prescribing the drug as issues like irregular follow-up, and 

noncompliance accounted as major risk factors of warfarin toxicity according to the study. 

In our study deranged liver function was factor of warfarin toxicity in 30% cases as compare to 

Sahay et al study, in which 17.5% patients were documented to have acute liver disease; 

however, there was no statistical significance between poor liver functions and bleeding 

complications in patients presenting with warfarin toxicity, with a p-value of 0.826. Only one 

patient had deranged renal functions with increased creatinine (2.6). The reduction in clotting 

factor synthesis in patients with liver diseases is the root cause of coagulopathy with deranged 

hepatic functions. Such patients are perceived to have “auto-anticoagulation” with deranged 

INRs. Moreover, compromised hepatic function also diminishes the breakdown and clearance of 

warfarin. In the context of renal functions, the moderate to severe impairment of kidney activity 

resulted in much higher INR levels, and thus consequently have more bleeding complications. 

In our study the factors other than deranged LFTs, leading to warfarin toxicity were dietary 

noncompliance noted in 21.83% cases, drug noncompliance 20.68% subjects, drug interaction in 

in 13.79% and irregular follow up in 26.39% cases.  

Drug-drug interactions also had a fair share in bleeding problems with warfarin. There are many 

agents which either increase or decrease the metabolism of the drug and its overall activity. One 

of the most problematic drugs, interacting with Warfarin is Acetylsalicylic acid, as it is regularly 

being used and its mechanism of action on inhibiting the plate let functions act synergistically 



 

 

with the drug warfarin, and thus increases the risk of bleeding. It has been studied that 

acetylsalicylic acid increases the risk of major and minor bleed with 1.5-2 % overall. 

Gando et al. also found out that severe infections trigger the coagulation pathways thus increases 

the bleeding risk in patients. One must expect substantial chances of bleeding complications in 

individuals who have severe infections. 

Even though significant conclusions were reached during this study, more investigations with a 

larger sample size and variable efficacy of commonly available warfarin in local market should 

be taken in consideration.  

CONCLUSION: 

Warfarin toxicity has multifactorial cause. Deranged liver functions and irregular follow up of 

patients were the most common factors influencing warfarin toxicity, according to our study. 

Apart from that, drug noncompliance, dietary noncompliance and drug-drug interactions also 

made an imminent share in causing bleeding complications in patients using Warfarin. 
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